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CHAPTER I. INTRODUCTION 
Tax burden by income class has been examined using aggregate federal 
data since as early as 1937, when Professor Mabel Newcomer's article, 
"Estimate of the Tax Burden on Different Income Classes," appeared in a 
study done for The Twentieth Century Fund (l8). For several decades, 
various authors produced numerous studies leading to substantial agreement 
on the nature, limitations, and significance of such studies (l, 15, 17, 
25, 3^, 35, 36). At least one recent effort in this field (lU), updating 
and refining the analysis of earlier studies, has incorporated more recent 
statistical series prepared by the United States Department of Commerce. 
Most of these studies first identify the types and aggregate amounts 
of taxes to be allocated among income groups, then distribute the taxes 
among households and businesses, and finally adopt various theoretical 
assumptions about the final resting place of the burden of the taxes in 
order to distribute taxes among income classes. 
Although the burden of state and local taxes is examined in these 
studies, it is usually examined for all states combined and usually very-
general assumptions about the distribution of state tax burdens are used. 
For example, in a I961 study by George Bishop (4), aggregate categories of 
taxes for all states included: the individual state income tax, the state 
corporation income tax, the state sales tax, the property tax, and other 
minor state taxes. For analysis, this is an adequate breakdown of state 
and local tax categories, but the generality of the distribution assump­
tions needed to examine all states combined limits the usefulness of the 
study at the local level. 
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For example, the assumption by Bishop that all sales and use taxes 
are shifted forward does not take into account the particular market 
structures for individual states. The shifting assumption for a particu­
lar state depends on the market power of firms in that isolated state. 
Depending on the types of firms operating in a particular state, the full 
forward shifting assumptions may not be valid for firms with little market 
power in that state. 
It appears that in a period of rising concern over state and local 
government finance a disaggregated study of state and local tax burdens 
would provide a more complete picture of a particular state's tax burden 
than would national studies. Some studies of particular types of taxes 
have been made for particular states. See for example Leyes (12) and 
Hostvoid (23, 2U), However, the following study will present a general 
procedure to determine the impact and incidence of all state and local 
taxes on a state's residents. Whenever possible, methods will be based 
on the procedure used in the national studies incorporating burden assump­
tions and statistical series peculiar to an individual state, rather than 
national statistical series and aggregate assumptions. 
In Chapter II, the general study method is developed. Particular 
attention is given to the assumptions used in the distribution of taxes 
among households and businesses within a state. Theoretical analysis of 
tax shifting, rather than firm empirical data, influences the assumptions 
adopted. Although disagreement over the assumptions may be expressed, the 
discovery of empirical evidence resulting in changed assumptions will not 
alter the general study procedure. 
Emphasis is also centered on the definition of income used in the study 
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since, as illustrated in national studies, alternative definitions of 
income lead to alternative results of tax "burden by income class. 
Chapter III deals with the application of the general procedure to 
the state of Iowa using 1970 tax receipts. The state, regional, and 
national statistical series used in allocating the tax burdens are identi­
fied, and the results of the study are evaluated. The first objective of 
this study is to provide estimates of the total amounts of each type of tax 
borne by Iowa households, Iowa businesses, nonresidents, and the U.S. Treas­
ury. The second objective is to provide estimates of the percentage of 
income paid in taxes for each type of state and local tax for various 
adjusted gross income groups. Finally, the third objective is to provide 
estimates of the percentage of the total tax borne by state taxpayers by 
income group for each type of tax. The results will show which individual 
taxes and what groups of taxes are progressive, regressive or proportional 
as defined by effective tax rate patterns among income groups 
Having developed the general procedure for distributing taxes, a 
current problem in state and local government finance in Iowa and elsewhere 
suggests an application of the study. Public educational expenditures, on 
the average, constitute the largest category of state and local government 
expenditures in the United States and absorb about 40 percent of all state 
and local expenditures. Of this, about 6o percent is local effort and Uo 
percent is state finance. As a result of 1971 Iowa legislative actions to 
change the relative state and local educational finance shares by enlarging 
the state's role, the question could be asked "How will the state and local 
effective rate structure on income groups be altered by adopting a new 
educational finance program?" 
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With this as background and using the 1969-70 Iowa study analysis and 
data. Chapter IV examines two theoretical educational grant-in-aid programs 
for their incidence effects. One of the plans examined is a foundation 
plan, or Strayer-Haig formula. The other is a theoretical percentage 
equalizing plan (3). For purposes of analysis, the total state aid to edu­
cation is fixed at the 1969-70 level and estimates of the differential tax 
incidence are determined. 
In Chapter V a new model year, 1972, is chosen. Using Department of 
Revenue projections of tax changes for 1972, a modified foundation program 
similar to that adopted by lova is analyzed. Using the new revenue projec­
tions, a percentage equalizing plan is also analyzed. The objectives of 
Chapters IV and V are to determine effective tax rate changes first among 
the base year (1970) plans and then between base year and 1972 programs. 
This will indicate changes in progressivity or regressivity of the state 
tax structure resulting from alternative state educational grant-in-aid 
programs. Although this analysis does not examine all relevant facets of 
state educational finance plans, it does give information about a rela­
tively neglected area of aid program effects. 
In Chapter VI, various statistical problems, data problems, and other 
measurement problems of the study are discussed. In addition, some obser­
vations about the quality of estimates obtained from the study and sugges­
tions for future research are examined. 
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CHAPTER II. DETERMINATION OF THE IMPACT 
AND INCIDENCE OF STATE AND LOCAL TAXES 
The objective of this chapter is to establish a general method, appli­
cable to any state, for studying the question "Who pays state and local 
taxes in that particular state?" In particular, the method will be designed 
to obtain first the total amounts of the major state and local taxes fall­
ing on state households, state owners of business, nonresidents, and the 
United States &easury. Second, the method will yield estimates of average 
percentages of income paid in taxes for each type of tax by various income 
groups. 
The significance of establishing such a general method is that it will 
aid state legislatures confronted with issues of state and local taxation 
by providing information about the state tax structure, whom-taxes affect, 
and how burdens of state tax changes would be distributed. The method and 
terminology to be used in this study are of a partial equilibrium nature. 
Estimates obtained by using the procedure to be outlined are measures of 
tax burdens only. A general equilibrium approach would not view the "burden 
in isolation. Instead, such a study would consider the incidence of public 
sector expenditures, in a benefit sense, along side the study of the inci­
dence of taxes in a Wrden sense. In effect, a more general study would 
recognize that the distribution of real income among the state's taxpayers, 
in the actual consumption or resource usage context, may be influenced by 
either the tax or expenditure side of the public budget. Thus, the inci­
dence of taxes which create a real burden through private sector consumption 
forgone, and of expenditures which provide real benefits through transfer 
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payments, public goods, or quasi-public goods, axe both equally relevant 
to the real income distribution in a society. However, empirical efforts 
to isolate expenditure incidence face severe obstacles. For example, many 
of the benefits derived from public and quasi-public goods are indivisible 
in nature and exhibit nonmarketable externalities which cannot be quanti­
fied to the individual consumer. Therefore, for these reasons and to con­
form to procedures of traditional national tax incidence studies, this study 
will be of a textbook partial equilibrium nature examining only tax burden». 
For further discussion of the general or partial equilibrium approaches to 
tax incidence, see Berber (9, p. kok). Traditional budget incidence studies 
have been of the partial equilibrium variety in that they have emphasized 
incidence in the sense of the monetary burden of a tax or an absolute price 
change of a ccanmodity. They have not directly considered real resource 
effects nor relative price changes. In these aspects, this study conforms 
to the earlier partial equilibrium studies. 
The Impact of State and Local Taxes 
Following the procedure of the various national studies, the first 
step in establishing a general method for studying state and local taxes 
is to determine, for any given year, the major types and total amounts of 
state and local taxes collected for that year. Such information is usually 
available from state revenue departments. The main types of state taxes 
to be evaluated in this study are as follows: sales and use taxes, personal 
income tax, motor fuel tax, insurance premium tax, corporation income tax, 
beer and liquor taxes, cigarette and tobacco taxes, and inheritance tax. 
The list includes the major categories of state taxes found among the states. 
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Of course there will he some deletions and additions to this list for any 
specific state^ hut by following the procedure for allocating the taxes on 
this list, the method could he extended to most any type of state tax. 
The most common categories for local or property taxes are; agricul­
tural real and personal property taxes, mercantile real and personal prop­
erty taxes, residential real and personal property taxes, public utility 
property tax, industrial property tax, and the moneys and credits tax. 
Again, there will be variations from state to state. 
Having determined the types and total amounts of each tax collected, 
the next step is to determine upon whom each type of tax is initially 
imposed. Conforming to Professor Seligman's (26) terminology, the party 
or group feeling the initial tax imposition Incurs the impact of that tax. 
Since Individuals are the primary recipients of all factor incomes, they 
receive the impact. However, for purposes of this study, two groups of 
individuals can be identified: households emd business owners. Businesses, 
including corporate businesses, may be viewed as earning income for their 
Individual owners. Thus, their owners incur the initial burden of a busi­
ness tax. 
One way of looking at tax impact is to ask "Who pays the tax to the 
government?*' This does not mean the administrative transfer to the govern­
ment; but instead, the initial financial burden of paying the tax. For 
example, in the case of the personal income tax, the employer may deduct 
the tax and forward it to the state, but it is the wage earner, as part of 
the household group, who bears the Impact. 
This method for assigning impact conforms to legislative intent. For 
example, it is legislative intent that sales and excise taxes be paid by 
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the buyer. Also by legislative intent, property taxes initially fall on 
property owners. The task, then, is to examine each type of tax to deter­
mine its impact by legislative intent. Each type of tax will be examined, 
assigning relative proportions of the total amount of the tax collected to 
households and business owners. 
Under legislative intent, there are several state and local taxes which 
initially fall exclusively on households. Letting T be the total amount 
of any tax collected, the types of taxes and amounts, in brackets, falling 
exclusively on households are: the personal income tax Tp^, beer and liquor 
taxes T^, cigarette and tobacco taxes T^, all Inheritance taxes Tj, residen­
tial real taxes and residential personalty taxes Tpp. Likewise, taxes 
initially falling exclusively on business owners are: insurance premium 
tax Tjp, corporation income tax mercantile real taxes T^, mercan­
tile personalty taxes Tjjp, agricultural real taxes T^, agricultural person­
alty tax T^, public utility tax Tpy, industrial real T^, and moneys and 
credits tax T^. 
As noted above, it is legislative intent that sales and use taxes fall 
on buyers of sales-taxable goods. In this case, the total amount of sales 
and use tax collected, Tgjj, initially flails partially on households and 
partially on business owners, depending on each group's total amount of 
taxable purchases. The relative amounts of sales and use tax allocated 
as impact to households and business owners may be obtained by estimating 
the relative percentages of intermediate and final purchases of taxable 
sales. Such information may usually be obtained from various state tax 
agency sources listing sales ta% collected by type of business. By examin­
ing collections from business types, it is possible to isolate taxes 
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collected on intermediate products and on final products. Let s be the 
proportion of tax collections from business firms selling final products, 
and (l-s) the proportion of collections from firms selling intermediate 
products. Then, the impact on households is gjjTg^y = And the impact 
on business owners is gTgjjU ® (l-s)Tgg^^. Perhaps an alternative method of 
allocating impact of sales and use taxes would be to use any available 
state input-out put study which would show intermediate sales as a proportion 
of final sales. In that case, letting s be the ratio of final sales to 
total sales, the impact on households is business 
owners, gTg&u = (ifslTgw 
Motor fuel taxes, although not a part of the state general fund, may 
be treated like sales and use taxes. That is, legislative intent dictates 
that motor fuel taxes are paid initially by the buyer of fuel. Assigning 
impact to the buyer requires making estimates of relative gasoline purchases 
by households and businesses within a state. Finding these statistics at 
the state level poses some difficulty. Motor fUel taxes are not reported 
by the type of vehicle or gasoline purchaser. One method for assigning 
impact is to use U.S. Department of Transportation (39) data on average 
miles traveled by type of vehicle and then multiply by the number of each 
type of vehicle in the state. This yields a rough estimate of the number 
of miles traveled by each type of vehicle in the state for a given year. 
The types of vehicles can then be grouped by household and business vehicles. 
Let m^ be the proportion of total miles traveled by household vehicles. 
Then, the impact of motor fuel taxes on households is ggT^ = T^m^; and on 
business owners ^ Tg = Tg(l-m^). This completes the assignment of impact of 
the various state and local taxes. As noted above, two groups of individ­
10 
uals were chosen for purposes of assigning impact ; household'individuals 
and business owners. This dichotomy has its theoretical foundations in the 
concepts of traditional tax incidence theory. As part of this theory, the 
individual who originally pays the tax may not be the one who bears its 
final burden. The process of the transfer of a tax is called shifting of 
the tax while the settlement of the burden on the ultimate taxpayer is 
called the incidence of the tax. The key point for the general method 
being developed here is that for shifting to occur, seme transactions 
between seller and buyer must occur. Therefore it was necessary to specif­
ically locate the impact on these two groups before examining the inci­
dence of state and local taxes on a state's residents. 
The Shifting and Incidence of State and Local Taxes 
As noted, tax incidence, as distinguished from tax impact, is the 
point of ultimate burden of a tax. This burden may be interpreted in terms 
of changes in absolute prices in a partial equilibrium context. Tax shift­
ing takes place through the market mechanism of supply and demand. Depending 
on the economic setting of the particular market, when a tax is levied, the 
price of an economic good may rise. This, in effect, results in a shifting 
of tax burden from the place of initial impact. A rise in the price of a 
taxed good, where the tax is placed on the seller initially, is called 
forwEurd shifting of the tax. If prices do not rise, the seller must absorb 
the tax. In this case the tax remains on owners or is shifted backward, 
causing lower hired factor earnings. 
The key to the incidence study is the concept of shifting of taxes. 
The opportunity to shift a tax is closely related to the market power of 
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the taxpayer and his villingness to use it. Market power and taxpayer 
response are difficult concepts to specify and measure. As a consequence, 
most studies of tax incidence employ incidence assumptions derived frcm 
abstract reasoning rather than base shifting on empirical evidence. Before 
proceeding with the study, consider the shifting assumptions to be used in 
light of theoretical considerations and the economic setting of an individ­
uel. state. 
Shifting of the personal income tax depends on the possible response 
of the income earner as a factor supplier. If the tax significantly affects 
the work-leisure choice of the worker at the mscrgin, a change in factor 
supply may result; as a consequence, factor prices may change and some 
shifting may occur with resulting product price changes. However, this 
shifting consideration seems to be more relevant at the federal level where 
higher rates affect the general population. With the relatively low rates 
of state income taxes and the minor fraction of the work force affected by 
state income taxes, it seems safe to conclude that very little shifting 
of the state income tax occurs. Some exceptions, however, might be men­
tioned. If one state levies much higher rates than its neighboring states, 
seme migration of work force and resultant tax burden shift may occur. This 
does not seem to be the case for most states, however. Another possible 
exception to the no-shift conclusion may occur if workers are able to gain 
nonreportable fringe income and as a result of this erosion of the base, 
the state raises tax rates, causing a higher proportion of tax to fall on 
those taxpayers with only reportable income. Again, there is little evi­
dence of this among the states. The assumption to be used, therefore, is 
that the personal income tax is not shifted. This reasoning also applies 
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to inheritance taxes on households, and thus it is assumed inheritance 
taxes are not shifted. 
Prior to and including the incidence study by Musgrave et al. (17), 
sales and excise taxes were assumed to fall fully on the buyer of taxed 
items. Supposedly, the practice of quoting sales and excises separately 
and adding them to the purchase price of a good reinforced this view. 
However, Earl Rolph (21), in 195%, criticized this assumption on theoreti-
ceU. grounds. Regarding specific excises he notes, in essence, that after 
a tax is placed on a specific item, the price of the taxed item will rise 
as the market is cleared through supply and demand. But he notes that 
resources released from the taxed market flow to untaxed markets causing 
these prices to fall. Thus, the ccmsumer may be no worse off than before 
the tax. The losers are the owners of those factors of production experi­
encing a fall in income traceable to the shift in demand for factors. Also 
in the case of a general sales tax, Rolph notes that initially all prices 
will rise since all goods are taxed. Therefore, no resources can flow from 
taxed items to untaxed items. This led Musgrave and others to conclude that 
the consumer bears the burden. But Rolph and others (5, 11) note that for 
the same labor force to be employed, workers (or factors) must be willing 
to accept a lower wage. Thus, the employer sees his value of marginal 
product shift, implying that the price of output will return to pre-tax 
levels and the tax will be borne by factor owners instead of consumers. 
The Rolph considerations concerning sales and excise taxes may cast 
doubt on the assumptions of national incidence studies, but the argument 
is less relevant at the state level. The shift in demand for final output 
induced by state sales and excise taxes in a single state and the resulting 
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effects on factor and product prices would appear to be inconsequential 
since any particular state constitutes only a small part of total output 
and factor markets. Therefore, it may be assumed that sales and excise 
taxes are shifted to the buyer as vas done for assigning impact above. 
This assumption can be applied to sales and use taxes, beer and liquor 
taxes, cigarette and tobacco taxes, and motor fuel taxes. Also, this 
assumption can be applied to personalty taxes, since these taxes may be 
thought of as an excise tax on the use of taxed it ans. The property tax 
on residential housing may be considered an excise on housing, since the 
tax paid is a function of assessed value. Such an excise may cause housing 
consumers to alter the purchases of housing, shifting part of the tax to 
owners of other real property. But if the total demand for housing declines 
and, as a result, the tax rates are increased to maintain a given public 
expenditure, the tax shift becomes self-defeating. 
Forward shifting of residential real property taxes to renters is 
possible if rental housing is not in excess supply. If there is excess 
supply, it is unlikely a home owner can recoup taxes through rent Increases. 
If the rental market is close to long-run equilibrium, the property tax 
acts like an excise tax and is shifted to the rent^. In light of the 
above considerations, it may be assumed, under nomal circumstances, that 
the residential real property tax is paid by the occupant of the house. 
This assumes no shifting by owners occupying their own houses and forward 
shifting to renters. One exception may be noted to full forward shifting 
to renters. In the case of fam landlords, the ovmrsupply of housing in 
some farm states may preclude forward shifting of the tax. In these cases, 
farm landlords will bear the burden and not fazm tenants. 
lU 
With respect to taxes on businesses, the likelihood that a firm will 
shift the tax to buyers or suppliers depends on several factors, including 
the elasticity of demand for the firm's output, the tax base, and the state 
of competition in the markets for labor and other inputs. These factors are 
essentially external to the firm. In addition, the internal behavior of 
the firm, i.e., response to changes in environment, can also influence 
shifting. The amount of shifting may change over time as competitors and 
suppliers react or as the firm alters its output, investment, or even its 
location. There is also a time problem in firm behavior which complicates 
incidence analysis, possibly making a shifting assumption which is plausi­
ble at one time.highly suspect at another. 
In the short run, based on current price theory, only cost changes 
affecting short-run marginal costs affect price and output decisions. The 
types of state and local taxes having this effect are sales and use taxes 
on noncapital factors and personalty taxes on inventories. Real estate 
taxes, although affecting total cost, have no effect on short-run marginal 
cost and hence no effect on prices. A corporation income tax would have 
no effect on pricing as long as it affects only pure economic profit. But 
usually such a tax includes cost elements in its base such as imputed 
interest in capital. 
In the long run, firms can alter their investment in plant and equip­
ment. Therefore, taxes on capital inputs can affect long-run marginal cost 
and long-run prices. 
Whether tax effects on marginal cost cause a rise in prices of output 
(forward shifting) or not depends on the competitive conditions in the 
market for a firm's output and factors and on the reaction of the firm to 
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changes in its environment. If a firm can change prices without a large 
loss in sales, shifting is relatively easy. On the other hand, if demand 
for a firm's product is highly elastic such that price increases result in 
large losses in sales, forward shifting is difficult. Markets'^for a^icul-
tural firms usually exhibit highly elastic product demand curves, while 
demand curves of firms with seme degree of price-setting ability exhibit 
low elasticities of demand. 
It is clear from this discussion that to make precise shifting assump­
tions about business taxes in any state requires some knowledge about supply 
and demand elasticities and firm response to cost changes. If profit maxi­
mization is accepted as the motive of firms' behavior, some general conclu­
sions of price theory aid in constructing assumptions about state and local 
business tax shifting. 
First, in most states farm owners are price takers and cannot raise 
prices in response to taxes. Farmers could respond by reducing output 
resulting in some forward shifting. But for any individual state, the 
change in output would be hardly enough to cause prices to change in a 
national market. It probably is safe to assume no forward shifting of taxes 
on farm owners. 
In those instances where there is some leeway in setting prices, 
competitor response determines price changes. If a firm raises the price 
of its product as a result of a tax increase and its competitors do like­
wise, forward shifting at least partially, is relatively easy. But if its 
competitors do not raise prices, shifting becomes more difficult as it 
loses sales. 
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Whether competitors do or do not raise prices depends in part on the 
hcmogeniety of the market of a state's sellers. If production costs move 
in unison, shifting is likely, since all competitors share the same costs. 
However, a state's firms selling in national markets usually do not experi­
ence cost movements in unison, and may find tax shifting difficult. 
Although it is an oversimplification, one might say that local retail 
markets are isolated Arcm outside competition, making forward shifting 
easier. On the other hand, firms selling in national or regional markets 
may face competition in any one state strong enough to prohibit shifting. 
This reasoning serves as a guide in deriving shifting assumptions for the 
remaining taxes on businesses. 
It can be assumed, using the above, that half the tax on local mercan­
tile firms is shifted to consumers and half to owners. Partial shifting 
seems valid in any particular state since catalog sales and border migration 
serve as competitors to local mercantile firms. Taxes on industrial firms 
may be assumed to be unshifted and remain with the business owners. These 
assumptions no doubt overstate forward shifting of mercantile firms, and 
understate shifting of industrial firms. Hopefully on balance errors about 
these effects cancel so that a less extreme set of assumptions would alter 
the results of the study little. 
Taxes on public utilities are assumed to be shifted to users of public 
utilities. This is based on the observation that under public regulation, 
taxes are treated as a cost permitting forward shifting. Of course this 
also assumes that public utility pricing is cost pricing, not value pricing. 
The moneys and credits tax falls mainly on stocks, undistributed 
profits and other moneys of business firms. Market power to shift this tax 
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in any particular state would seem insignificant. Therefore the moneys 
and credits tax is assumed to be unshifted. 
One final assumption needs to be made concerning unshifted business 
taxes. It can be assumed that all unshifted taxes are borne by business 
owners, not factors, since the mobility of a state's labor force and the 
insignificant effect it has on national labor markets vould be small. 
Having specified the shifting assumptions, the next step in evaluating 
the state and local tax burden is to examine each tax to determine tax ex­
porting and incidence on groups of taxpayers and on income classes. The 
definition of income to be used in this analysis is one of gross income 
before taxes. Adjusted gross income is usually defined as money income less 
business taxes and does not include cash transfers and interest payments. 
Therefore total income vould include adjusted gross income (AGI) of house­
holds, plus transfer income, plus unshifted business taxes on owners. This 
definition seems to be the closest measurable definition of income to Henry 
Simons' (27) concept of accretion income. Of course changing the definition 
of income may alter the estimate of effective rates across income groups 
and may cause a state's tax structure to look more progressiva or regressive 
depending on the definition. For a discussion of the relationship between 
tax burdens and income base, see Morgan et al. (lU, pages 293, 297). 
There are two objectives of the next part of the study. First, the 
method for finding the incidence and export of the various taxes on groups 
of taxpayers will be examined. The second objective is to explain the method 
of determining the incidence of the various taxes on income groups. 
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State personal income taxes 
There seems to be general agreement among writers on taxation that 
income taxes are not shifted. However, this does not mean that the full 
impact, Tpj, as determined above, falls completely on state households. 
Two forms of tax exporting take place. First, some of the impact may be 
exported to nonresidents. Therefore, either the tax paid by nonresidents 
must be obtained from state sources, or some estimate of this must be made. 
Usually nonresident taxes are reported in the state revenue department or 
other tax collecting agencies* annual reports. The total state income tax 
net of nonresident export may be denoted PIT = Tpj - uRÏpj» 
Another form of tax exporting results because various state and local 
taxes are allowable deductions from taxable incone for the federal income 
tax. Since state income taxes are deductible, part of the burden of state 
income taxes can be exported to the U.S. Treasury if a taxpayer itemizes 
his deductions. For example if a taxpayer's federeO. taxable income were 
$3,000, the marginal effective federal income tax rate would be 17 percent. 
With no state income tax deduction, this taxpayer would pay (.17)($3»000) = 
$510 federal income tax. But if this taxpayer paid $100 state income tax 
and itemized on his federal return, his taxable income becomes $3,000 -
$100 = $2,900 and his federal tax is (.17)(2,900) = $^93. The difference 
in federal tax paid is the state income tax times the marginal federal rate. 
The method for determining the amount exported to the treasury is contained 
in the method for determining state income tax incidence on various income 
groups and will be discussed below. 
The state income tax—income structure can usually be obtained Arom 
the state tax collection agency. Such information forms the basis, not 
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only for income tax incidence analysis, but for further incidence analysis 
of other taxes as well. As a consequence, structuring this information 
should be the first step in allocating the various taxes among income groups. 
Required information basic to further analysis is shown in Table 1. The 
number of adjusted gross income brackets constructed is arbitrary and will 
usually depend on revenue department or other data-source brackets. Adjusted 
gross income (AGI) is the sum of AGI for families and individuals. Total 
income tax is the sum of state income tax paid by resident families and 
resident individuals for each AGI bracket. Column 6, total number of tax­
payers in income group i, may be obtained from the state tax collection 
agency or may be estimated from, current census data. The total number of 
taxpayers is the sum of families and individuals income group» Column U 
is the total income measure discussed above, before unshifted businese 
taxes, and for each income category, is the sum of AGI, transfer income, 
and security or interest income. Transfer income by income group may be 
estimated by multiplying statistics (national or state if available) of 
average transfer income in the various income categories times the number 
of taxpayers in the income group. A similar procedure may be used for 
assigning interest income to income groups. A key variable to be used in 
further allocations is column 7, average total income for each income cate­
gory. This is obtained by dividing the total income in each category by 
the number of taxpayers in that category. 
Returning to the incidence of the state personal income tax, using 
the information in Table 1, the amount of state income tax exported to the 
U.S. Treasury can now be determined. From national-statistics (Uo), the 
average taxable income for each AGI bracket may be obtained, and from this 
Table 1 
Simmary of taxpayers» income and income tax by adjusted gross income bracket 
(1) (2) (3) (4) (5) (6) (7) 
MJusted gross AGI R-ansfer Interest Total Income Number of 
income bracket income income income tax taxpayers Y 
(in thousands) 
< .5 
.5 < 1 
1 < 2 
2 < 3 
3 < U 
U < 5 
5 < 6 
6 < T 
7 < 8 
8 < 9 
9 < 10 
10 < 15 
15 < 20 
20 < 25 
> 25 
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may be found the appropriate marginal federal inccme tax rate to be applied 
to each Income bracket. Also from national statistics (Uo) the percent of 
taxpayers vho itemize in each AGI category may be obtained. Letting PIT^ 
be the state income tax net of nonresident export for income category i 
(Column 5, Table l), letting m^ be the marginal rate to be applied to brack­
et i, and letting f^ be the proportion of taxpayers itemizing in category i, 
the treasury export for AGI bracket i is (PIT^)m^f^. This is the average 
amount of state income tax deductible from the federal income tax for cate­
gory i or, in other words, the export of state tax to the U.S. Treasury. 
The total amount of treasury export for all income categories is E(PITj^)mj^f 
The state income tax net of treasury export for bracket i is: NFIT^^ = 
PITj[l-(m^f^)]. The total state income tax net of treasury export for all 
brackets is NPIT « ZPIT^[l-(m^f . This is the incidence of the state 
inccme tax on state households. The percent of income paid in income tax 
by income bracket, ^^^^i)(lOO). cannot be obtained at this point since the 
total Yi 
income measure of Table 1 does not include unshifted business taxes, which 
can only be calculated after examining the incidence of business taxes. 
The results of the above analysis are summarized diagrammatically in 
Figure 1. The impact of the state income tax falls on households. After 
deducting the nonresident export, the remaining tax on state residents is 
distriluted among AGI groups. Using appropriate rates, the U.S. Treasury 
export is deducted and the remaining net income tax is distributed across 
AGI larackets. 
State be^ and liquor taxes 
The impact of beer and liquor, and cigarette and tobacco taxes also 
Income tax 
collected 
Nonresident 
export 
Inccme tax 
distributed 
among AGI 
brackets 
Income tax 
impact all on 
households 
U.S. Treasury-
export by AGI 
bracket and 
total 
Net income tax 
on households 
by AGI bracket 
and total 
Figure 1. Impact, shifting and incidence of the state income tax 
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feills on households. These taxes are not deductible frcm federal taxable 
income; therefore there is no federal treasury export. Also since it may 
be difficult to estimate nonresident purchases of these items, nonresident 
export may be ignored if estimates are not readily available. Since the 
amount collected of these taxes is relatively small, ignoring nonresident 
export will not significantly affect the results of the study. The impact 
of the beer and liquor taxes T^ falls on households. Since there is no 
treasury or nonresident export, this amount is also the incidence on house­
holds. Thus net liquor taxes, NLT = T^. To distribute this net tax among 
income groups, some estimate of liquor consumption is needed, since the 
buyer of these goods is assumed to pay the taxes. Consumption—income 
patterns for various regions of the United States are available from the 
U.S. Department of Agriculture (37) and the Bureau of Labor Statistics (38), 
Using the budget surveys, or any state budget survey available, taxable 
consumption functions for the various types of consumer goods taxes listed 
above may be constructed. 
For example, in the case of the beer and liquor taxes, from the regional 
studies listed above, it is possible to construct average beer and liquor 
consumption patterns as a function of gross before-tax income. Entering 
the average inccanes in each AGI bracket into such average consumption func­
tions, each income bracket may be assigned an average amount of liquor 
consumption. Let this per capita liquor consumption be j^c^^ for AGI bracket 
i. Then letting Nj (Column 6, Table l) be the number of taxpayers in group 
i, the total taxable consumption for bracket i is; ^C^ = L^i^i* total 
incidence of the beer and liquor taxes can then be distributed among income 
groups by the proportion of total consumption that group maintains. In other 
2h 
words, each AGI group shares in the total tax according to its proportion 
of total liquor consumption. 
The incidence of the tax on each income group (net liquor tax) is: 
(T )( C ) 
L L i = NLT., and the total liquor tax incidence is ENLT. = NLT = T . 
Cigarette and tobacco taxes 
A similar procedure may be used for cigarette and tobacco taxes by 
constructing an average per capita tobacco consumption function from 
regional surveys. Again the impact, T^, equals the net incidence on house­
holds, NTT, if the nonexport assumption applies. The distribution of this 
tax across income groups is: HTT^ = the total incidence is: 
^T^i 
ZRTTj^ = NTT = Tj. 
Figures 2 and 3 give the diagrammatic summary of the impact and inci­
dence of these two types of taxes. First, the impact is on state house­
holds. Since there is no exporting, the impact equals the total incidence 
on state households. The total incidence is then distributed among income 
groups according to the proportion of total taxable consumption in each 
group. Again, the incidence as a percentage of total income must await the 
estimation of unshifted business taxes. 
State inheritance tax 
The remaining state tax initially falling exclusively on households 
is the state inheritance tax. In this case, state residents and nonresi­
dents are subject to the tax. To estimate the nonresident export, SOTie data 
showing the value of inheritance flow from the state must be obtained. 
Although some states may tabulate such data, this information may be 
Beer & ligpor 
taxes collected 
Beer & liquor 
tax impact all 
on households 
Beer & liquor taxes 
distributed among 
AGI brackets by 
relative alcohol 
consumption 
Figure 2. Impact, shifting. and incidence of state beer and liquor taxes 
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Figure 3. Impact, shifting and incidence of state cigarette and tobacco taxes 
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difficult to obtain. In cases where nonresident export data is unobtain­
able, ignoring nonresident export should not affect tax burden estimates 
significantly since such export is likely to be small. In this study, 
nonresident export will be ignored. However, there is a credit against the 
federal estate tax for seme levels of inheritance, so there will be a treas­
ury export. The impact, Tj, falls on households. This is also the gross 
tax incidence on state households if nonresident export is ignored. The 
tax incidence, net of U.S. Treasury export, on households is; 
NIT = Tj(l-q), where q is the credit given against the federal estate tax. 
Since the inheritance tax is based on the value of inheritance to individ­
uals, the treasury shift is qTj Statistics on average inheritances by 
income group (28) may be used to distribute this tax across income groups 
on the basis of proportion of total state inheritance income each AGI 
bracket obtains. If p^ is the proportion of total inheritances in bracket 
i, then the net inheritance tax incidence in bracket i is NIT^ = (NIT)pi. 
The diagrammatical summary of impact and incidence is presented in 
Figure U. The impact falls on state households. After deducting the 
treasury export, net Incidence is distributed across income groups. 
Sales and use taxes 
The impact of the sales and use tax on households and business owners 
was determined above. The impact on households was denoted In 
determining the incidence of the state sales and use tax on state households, 
nonresident export and U.S. Treasury export must be estimated. Ideally, 
to estimate nonresident export, a measure of nonresident consumption of 
taxable goods in a particular state should be determined. This, however, 
is difficult to measure. As a result, some proxy measure must be used. 
U.S. Treasury-
export 
Inheritance 
tax collected 
Nonresident export 
if available 
Inheritance tax 
impact all on 
households 
Net inheritance tax 
distributed among AGI 
brackets by relative 
inheritance income and 
total net inheritance tax 
Figure 4. Impact, shifting and incidence of the state inheritance tax 
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One proposed method of estimating nonresident consumption in the absence of 
empirical estimates combines the percentage of nonresident households in 
the state with the percentage of sales by tourist industries in the state. 
This of course is a rough proxy, but may not be too far in error. This proxy 
estimates the portion of sales and use taxes paid by permanent yearly non­
residents to be proportional to the number of nonresidents living in the 
state and that portion paid by transient nonresidents to be proportional to 
the value of sales to tourists. Using this proxy ratio (r^^, the impact of 
the sales and use taxes on households net of nonresident export is ...ST = 
HH 
and the nonresident export is The sales and use 
taxes net of nonresident export must next be allocated among income groups. 
Prom previously mentioned consumer expenditure surveys, a sales-taxable con­
sumption function may be constructed for the state, assuming the regional 
survey expresses expenditure patterns in the state. That is, regress aver­
age state sales-taxable expenditure on before-tax income. Then, as in the 
tobacco and alcohol taxes, for T in each income category, an average amount 
of sales-taxable consumption c^ may be found by entering Y (Column T, Table 
l) into the sales-taxable consumption function. Multiplying c^ times 
(from Column 6, Table 1) yields total sales-taxable consumption (C^) for the 
study year for each income bracket. The incidence on income groups before 
treasury export is then found by distributing ST among income groups by 
the proportion of total sales-taxable consumption each group commands, i.e.: 
(gjjST)c^N^ = jjjjST^. Since state sales taxes are deductible fJrom federal 
taxable income, the marginal rates, m^, and percent itemizing rates, f., 
must be applied as was done for the state income tax. Then, for example, for 
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income bracket i, the treasury export is W^ and the net tax is: 
HHNST^ = jjjjST^(l-(mj_fj)], The total treasury export is; 2;(^STj^)mj^f^, 
The total net tax on state households however is not Z^ST^^ - treasury ex­
port since some of the sales tax on business will also be shifted forward 
to state households. 
The impact of state sales and use taxes on business owners was denoted 
B^S&U* Since it is assumed that these taxes are borne initially by pur­
chasers of taxable items, some estimate of sales taxable purchases by type 
of business must be constructed. Examining businesses in various states 
and various state and regional input-output studies, four general types of 
business firms are identified for most states: farm businesses, industrial 
firms, trade or mercamtile firms (corporate and noncorporate), and utilities. 
Using state or regional input-output studies or a state revenue department's 
breakdown of tax paid by type of firm [for example, see (2) and (31)], the 
proportion of total intermediate purchases by each type of firm may be 
estimated. Applying these ratios to total impact on business yields the 
sub-impacts pTg^^^, jTg^y, ^ Tg^y, and u^g^u* These represent the initial 
burden of the state sales and use tax falling on the four types of business 
owners. Using the shifting assumptions developed above, the next step is 
to determine the incidence or final resting place of the taxes falling on 
each type of firm, 
A summary review of the shifting assumptions previously developed to 
allocate these taxes is as follows: 
1. Assume no forward shifting of taxes on farmers and owners of 
farm land. 
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2. Assume half of the taxes on mercantile firms is shifted to 
consumers. 
3. Assume all taxes on industrial firms are allocated to the 
ovners of such firms. 
U. Assume taxes on public utilities are allocated to users of 
public utility services. 
5. Assume that taxes not shifted forward are allocated to owners 
of business firms and property rather than to employees or 
other factors. 
Under these assumptions, the sub-impact of the sales and use tax on 
utilities, yTg&u, is completely shifted to users of public utility service. 
This requires an estimate of the relative percentages of utility use by 
households and each type of business. One method of constructing these 
estimates is to examine regional or state input-output studies and to group 
the standard business classifications using utility services into house­
holds, mercantile firms and industrial firms. The farm industry may be 
treated as part of households. From the regional input-output studies, the 
proportion of total utility services purchased by the three classifications 
may then be determined. Let r^, r^, and r^ represent the proportion of total 
utility service used by households, mercantile firms and industrial firms 
respectively. Then ( T )r is the amount of sales and use tax on util-
U S&u n 
ities shifted to households. Likewise, ( T .„)r and ( T )r_ represent 
• U S&U M U S&U I 
the sales and use tax on utilities shifted to mercantile firms and industrial 
firms respectively. 
The part shifted to households, (, T , )(r„), now becomes part of the 
net sales and use tax on households and is distributed across income groups 
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accordingly. The proportions shifted to mercantile firms and industrial 
firms become part of initial impact on these finis. 
Next, examining the sales and use tax on industrial firms, the impact 
to be allocated is Since it vas assumed that indus­
trial firms do not shift taxes forward, this impact is the incidence on 
industrial firm owners. However some nonresident and treasury export does 
occur. Assuming most industrial firms to be corporations, state and local 
taxes on industrial firms are deductible from the federal corporate taxable 
income. The federal corporate income tax rates are .22 on net income up 
to $25,000 and a surcharge of .26 on income over $25,000. Since roughly 
90 percent of corporations earn greater than $25,000 net incomes, they are 
subject to a marginal rate of U8 percent. Thus it may be assumed that approx­
imately one half of state said local taxes on corporations is shifted to the 
U.S. Treasury. For example, if a corporation earned $100,000 net income, 
it would be subject to a marginal federal corporate income tax rate of about 
.5. The federal tax would be $Ul,500. If, however, a state sales tax cost 
the corporation $1,000, the new federal tax base would be $100,000 - $1*000 
or $99,000. The new tax would be $4l,020. The tax is reduced by approxi­
mately $500, or one half of the state sales tax. 
Therefore one half of the total Impact of the state sales and use tax 
is shifted to the U.S. Treasury, The remaining sales and use tax on indus­
trial firms is divided between state resident owners and nonresident owners 
on the basis of the relative share of total corporate sales by resident 
owners and nonresident owned corporations. The incidence of the state sales 
and use tax falling on resident owners is: + (rj)(uTgyj)], where 
s is an estimate of the proportion of sales tax paid ly resident owners 
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of industriel, firms, A proxy ratio for s would be the ratio of the number 
or resident-owned industrial firms to total industrial firms in a state, or 
the value of sales by resident-owned industrial firms to the total value of 
sales by industrial firms in the state. This resulting incidence must then 
be distributed across income groups. National and state statistics are 
available which show average dividend income by income bracket in various 
states (4o). Since it was assumed that the unshifted taxes will fall on 
owners and not other factors, it seems plausible to distribute the unshifted 
sales taxes across income groups on the basis of the proportion of total 
dividend income each bracket commands. 
Next, examining the sales and use tax on mercantile firms, the impact 
to be allocated is wT «..+( T , ){r ). This impact will fall on two catego-
rl S&U U oobU M 
ries of mercantile firms: corporate mercantile firms and noncorporate mer­
cantile firms. The proportion of the sub-impact allocated to each of these 
types of firms may be estimated by the proportion of total mercantile sales 
within a state by each type of firm. This is usually available from state 
revenue department data or state input-output surveys. Splitting the sub-
impact on mercantile firms on this basis, the proportion allocated to mer­
cantile corporate firms is exported to the U.S. Treasury and owners exactly 
as was the sub-impact on industrial firms above. That is, one half is 
exported to the U,S. Treasury and the remaining half is divided equally 
between consumers and owners according to the shifting assumption. The 
incidence on consumers also becomes part of the net incidence on house­
holds and is distributed across income groups on the basis of the consump­
tion proportions subject to the sales and use tax within each income bracket. 
The portion remaining on corporate mercantile owners is divided between 
3l» 
resident corporate mercantile owners and nonresident corporate mercantile 
owners. The final incidence on resident owners is distributed across income 
groups on the basis of dividends as was done for industrial firms. 
The proportion of the sub-impact of sales and use taxes falling on 
noncorporate mercantile firms also involves treasury and nonresident export. 
From area asset or sales data, the proportion of nonresident noncorporate 
sales tax can be estimated. Subtracting this from the sub-impact yields 
the incidence of the sales tax on resident owners of noncorporate mercemtile 
businesses. This incidence must then be distributed across income groups. 
To do this, some estimate of relative ownership of mercantile assets across 
income groups is needed. Various national studies of average income—asset 
relationships by types of firm could be used. However, more sophisticated 
results will be obtained if state asset surveys are used. Letting a^ be 
the average (national or state) value of mercantile real or personal assets 
in income bracket i, then an estimate of the total value of assets in bracket 
i is » ®'i®i* proportion of total mercantile assets in group i is 
^i^^ or ^i. The incidence of sales taxes on noncorporate mercantile 
Ea^^N^ ZA^ 
owners can then be distributed across income groups on this basis. Since 
sales and use taxes on noncorporate mercantile firms also are deductible 
business expenses, the treasury export for each income group is equal to 
the net sales tsuc on owners in group i times m^, the marginal federal tax 
rate, or NST^m^. Subtracting this from the total net incidence on mercan­
tile noncorporate business owners yields the final incidence on owners. 
Then, by assumption, half of the tax on owners is shifted to consumers. 
This is allocated across income groups on the basis of relative consumption 
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subject to sales and use taxes. The incidence on owners is distributed 
across income groups on the basis of asset ratios as above. 
Finally, the sub-impact of the state sales and use tax on farm busi­
nesses is not shifted. Also assuming no nonresident farm owners, there 
is no nonresident export. The sub-impact, can be distributed across 
income groups on the basis of real or personal assets held within each 
group. Again if a^ is the average value of assets held in group i, ob­
tained from state asset surveys, and is the number of taxpayers in group 
i, then A^ = a^NL is the total value of agricultural assets in group i. 
Then ^i^i is the proportion of total fann assets owned by group i. The 
Ea^N^ 
amount of sales and use tax allocated to group i is ^F^S&U^^i^i. Again 
:*i«i 
there is an export to the U.S. Treasury. In group i, this is: 
( T )a N m 
F S&U i i i. where m^ is the marginal federal income tax rate applied to 
group i. The total treasury shift is ^^F^S&U^°'i^i''i and the net sales and 
use tax incidence on income group i is: S&U^^i^i^^^i^ . 
zaiNi 
This completes the impact and incidence of the state sales and use 
taxes. The preceding analysis is diagrammatically summarized in Figures 5 
and 6. First, the total tax is allocated as impact on households and busi­
nesses. The impact on businesses is divided into four sub-impacts. Then, 
by the various shifting assumptions, the total treasury and nonresident 
exports are found. Finally the incidence on household and business owners 
is allocated across inccne groups. 
See Figure 6 
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The state motor fuel tax 
The state motor fuel tax may he treated like an excise tax on motor 
fuel used within a state. As such, the distribution of impact and inci­
dence of this tax is procedurally identical to that for the state sales 
and use taxes. The impact of the motor fuel tax on households is jjjjT^ 
and on businesses is QT^. The allocation of the impact on households is 
similar to that of the sales and use taxes. However, it becomes more diffi­
cult in this case to estimate nonresident purchases of gasoline. Probably, 
in the absence of empirical estimates, the simplest method is to assign 
nonresidents a proportion of impact based on the ratio of nonresidents to 
total taxpayers. Call this ratio r^. Then ^^(ggTg) is the nonresident 
export and GT= T_(l-rg) is the incidence on households. As was done 
HH HH G 
for the saJ.es tax, a gasoline consumption function may be constructed for 
the state's residents and the treasury export and net incidence before 
shifted business gasoline taxes may be calculated. Using the fuel consump­
tion ratios from entering the Y^'s into the function, the incidence before 
treasury export in group i is , 
Ec^Ni 
The treasury export in group i is ( GT )m,f., And the total treasury 
HH 1 3-1 
export is The remaining fuel tax on households in group i is 
and the total net tax before shifted business taxes is 
The impact of the fuel tax on businesses is gT^, Using the previously 
noted Department of Transportation study (39), motor fuel consumption by 
type of business may be estimated. Applying the ratios of mileage by type 
of firm to the total fuel tax impact, the sub-impact pTg, ^T^, ^ Tg, and 
39 
yTg can be found indicating sub-impact on farm businesses, industrial 
firms, mercantile firms and utilities respectively. The procedure for 
allocating this fuel tax on the various businesses is exactly as was done 
for the sales and use taxes and will not be repeated here. However, some 
states may not apply a motor fuel tax to farm businesses. In this case, 
the sub-impact on farms is deleted and the procedure is unchanged for the 
other sub-impacts. 
The diagrammatic summary of the impact and incidence of the state 
motor fuel tax is given in Figures 7 and 8, and is procedurally simileur to 
that given in Figures 5 and 6 for the sales and use taxes. No further 
discussion is necessary. 
The state corporation income tax 
Figure 9 illustrates diagrammatically the impact, shifting and inci­
dence of the state corporation income tax. From the impact, T^^, is sub­
tracted the treasury export. This export is .5T since, as was discussed 
earlier, state taxes on corporations are deductible from net income under 
the federal corporate income tax. The remaining state corporate income tax 
may then be divided among the state's types of corporations: industrial, 
mercantile, and utilities# These relative percentages usually are avail­
able from state revenue department sources. Letting p^, p^, and p^ repre­
sent the proportion of total state corporate income taxes paid by industri­
al films, mercantile firms, and utilities respectively, the sub-impacts on 
these groups are: „Tci = 
The sub-impact on utilities is, by assunqotion, further shifted to 
users of utility services. Using the same ratios of relative utility use 
as for the sales tax, r^, r^, and r^ represent the proportions of total 
See Figure 8 
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utility service used by households, mercantile firms, and industrial firms 
respectively. Then (yT^^yr^ is shifted to households, (yTQ^)r^ is shifted 
to mercantile firms, and (yT^^)rj is shifted to industrial firms. The 
portion shifted to industrial firms now becomes part of the total burden 
of the state corporate income tax on industrial firms and is added to the 
direct burden on industrial firms. Thus ^T^^ + [(yT^^)r^] is the total 
incidence on industrial corporations. Using the previous estimate of 
number of nonresident industrial firms, the nonresident export is removed, 
leaving net corporate income tax incidence on industrial owners. This is 
distributed across income groups on the basis of relative dividend incomes. 
The portion of the corporate inccxae tax shifted to mercantile firms 
must be divided between noncorporate and corporate mercantile users, as 
was done for the sales and use taxes. The portion shifted to corporate 
mercantile firms must be added to the initial impact less treasury export 
falling on mercantile corporate firms, then the sub-impact is: 
j^T^j + Using the previous estimate of number of nonresident 
mercantile corporations, the nonresident export is removed, leaving net 
corporate income tax on state owners. Half of this is distributed across 
income groups on the basis of relative dividend incomes, and half is shifted 
to households and is distributed across income groups on the basis of real-
tive consumption subject to sales and use taxes. 
From the portion of the corporation income tax shifted to noncorpo­
rate mercantile firms, the nonresident export is removed, using the same 
ratios as for the sales and use teixes. Half of the remaining incidence 
on mercantile noncorporate owners is distributed across incane groups on 
the basis of personal assets, as was done for the sales and use taxes, and 
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the half shifted to consumers is distributed across income groups on the 
basis of relative consumption subject to sales and use taxes. The shifted 
corporate income tax on households is distributed across income groups on 
the basis of relative consumption subject to sales and use taxes. 
The sta^ insurance premium tax 
The insurance premium tax is a tax on the volume of insurance sales 
by insurance companies. As such, it can be treated like an excise on insur­
ance purchases. Assuming most insurance companies in a state are of corpo­
rate form, one half of the total Impact, T^, is exported to the U.S. Treas­
ury leaving .5Tj to be shifted to insurance purchasers. From local or re­
gional input-output studies, the relative proportion of insurance sales to 
businesses and households can be obtained. If represents the proportion 
of total sales to households including farms, then the amount of insurance 
premium tax falling on households is = .$T^qg. Again the nonresident 
household purchases of insurance may be difficult to estimate. Ideally, 
nonresident export should be estimated by the proportion of total insurance 
sales to nonresidents. However the ratio of nonresident households to total 
households used for the motor fuel tax may again be used to estimate the 
nonresident export of the insurance premium tax, keeping in mind that this 
is a very rough proxy for insurance sales. After removal of the nonresi­
dent export, the net tax on households may be distributed across income 
groups by constructing an insurance consumption function and distributing 
the tax to group i on the basis of the proportion of total insurance con­
sumption by bracket i. That is, if NIT denotes the total insurance tax net 
of nonresident export, then NIT = (NIT)c^N^ ig the net insurance tax on 
E c H 
group i. 
1*5 
The impact of the insurance premium tax on businesses, ,5Tjq£, can 
be further subdivided into sub-impact on farm business, mercantile 
firms, industrial firms, and utilities, Further shifting 
then follows the procedure outlined for shifting the corporation income 
tax sub-impact on types of businesses. 
The diagrammatical summary of the impact, shifting and incidence of 
the state insurance premium tax is given in Figures 10 and 11. First the 
total amount of insurance premium tax collected is assigned as full impact 
on businesses. After deducting one half as U.S. Treasury export, the 
remainder is shifted to buyers of insurance. This amount is divided by 
user-ratios into sub-impacts on households and various types of business. 
Then, using shifting assumptions, the sub-impacts are allocated to non­
residents, owners of businesses and households. Finally the incidence on 
households and resident owners is distributed across income groups using 
state and regional patterns of insurance consumption, dividend income or 
business asset ownership. 
Property tax allocation procedure 
The remaining state and local taxes to be analyzed are the state's 
property taxes. As was assumed earlier, the impact of a property tax will 
fall on the owners of property. To determine the various shifting and 
incidence patterns requires various estimates of property ownership among 
groups of taxpayers and among income classes of a state's taxpayers. Some 
states have access to local or regional asset surveys and this information 
should be used whenever possible. However, in the absence of local asset 
ownership information, latest U.S. Census estimates of population and asset 
ownership may be used to allocate property taxes, keeping in mind a state's 
See Figure 11 
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asset structure may not Tae typical of the nation-wide average. In estab­
lishing the following method of property tax allocation, it was assumed 
that some state, local or regional asset structure is available. 
For allocating property taxes among income groups, it is desirable to 
construct average assets as a function of gross income before taxes. Such 
functions could be established using the previously mentioned Department 
of Agriculture (37) and Bureau of Labor Statistics (38) studies. However, 
state asset surveys usually are more reliable and generally more recently 
conducted than feieral studies. 
The general types of property taxes requiring the construction of 
average asset—income functions are: agricultural real tax, agricultural 
personalty tax, residential real tax, residential personalty tax, and 
business real and personalty taxes. It will be assumed that information 
necessary to construct these asset—income functions is available. 
For each of these types of assets, the constructed function would be 
a^ = f(Y^), where a^ is the average per capita value of real assets in 
income group i and is the average before-tax income in AGI bracket i. 
Having such a function for each type of property tax allows the substitution 
of from "Cable 1 into the function to obtain a^ for each AGI bracket in 
Table 1, Then the total value of assets owned by bracket i is a^N^, where 
is the number of taxpayers in AGI bracket i. Each property tax may then 
be distributed across income groups by using the ratios *1^1 . This, in 
Z*i*i 
effect, is saying that each income group shares the total property tax 
according to the proportion of the total value of assets owned by the group. 
In the following procedure, this method will be referred to as allocating 
the tax by proportional property ownership. Assuming that proportional 
ownership ratios have been established for the six types of taxes listed 
above, the general procedure for determining shifting and incidence of these 
taxes may now be discussed. 
The agricultural property tax 
From previous analysis, the impacts of the property taxes were deter­
mined. The impact of the agricultural real tax was denoted T^, and was 
assigned fully to farm owners, Fran asset ownership data, the proportion 
of nonresident farm ownership may be determined. Let this proportion be 
The nonresident export is T^ajjp, Since, by assumption, taxes on 
farm owners are not shifted, the remaining tax, NT^ = T^Q(l-aQQ),is the 
incidence of the agricultural real tax on state fann owners. This amount 
may then be distributed across income groups on the basis of proportional 
property ownership. Since most farms are unincorporated businesses, their 
business expense is deductible from their federal income tax. Thus, for 
each AGI bracket, the treasury export is (HT^)mj^, where m^^ is the previously 
determined marginal federal inccme tax rate for AGI bracket i. The totauL 
treasury export for all AGI brackets is r(NT^)m^. The net tax incidence 
on AGI bracket i is (NT.)(lHa^). 
The diagrammatic summary of the impact, shifting and incidence of the 
agricultural real tax is shown in Figure 12, The procedure for allocating 
the agriculture^, personalty tax is like that for the agricultural real tax 
except that the distribution of net tax across income groups is on the basis 
of farm personal property ownership. The diagrammatic summary of the Impact, 
shifting and incidence of the agricultural personalty tax is shown in 
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Figure 13. 
Residential real tax 
The Impact of the residential real tax T^^, falls initially on home 
owners. From asset surveys, the proportion of nonresident home owners may 
be estimated and denoted h^^. Then the nonresident export of the residen­
tial real tax is Tpghgp. The remaining tax is then distributed across 
income groups on the basis of residential property ownership. Since resi­
dential real estate taxes are deductible from a taxpayer's federal taxable 
income if he itemizes, some U.S. Treasury export will occur. 
Denoting net tax after nonresident export as NT_„, then each income 
MM 
(HT N 
group i is assigned R i i = NTp^. The treasury shift in group i is then 
(NT )a H m f , 
R i i i i . And the total treasury shift is E(HT_. m^fi. The remaining 
Ea^N. 
tax, NT - l(NT„.)mjf., by assumption, either falls on home owner-occupier s 
K ni ^ 1 
or renters. State housing pattern information may be used to estimate the 
proportion of houses rented within a state. Applying this ratio to the 
remaining tax yields the portion of the residential real tax shifted to 
renters. This tax is then distributed across income groups on the basis 
of rental housing patterns obtained from the consumer expenditure survey. 
The tax remaining on home owners is distributed across income groups on the 
basis of relative residential property ownership. The diagrammatic summary 
of the impact, shifting and incidence of the residential real property tax 
is given in Figure l4. 
Unlike the residential real property tax, the residential personal 
property tax is assumed not to be shifted, since individuals possess little 
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econanic power to shift individual taxes. Therefore, the residential 
personalty tax is borne by the owner of personal property. The distribu­
tion procedure is initially the same as that for the residential real 
property tax. Given the impact, T^p, the nonresident percentage, calcu­
lated for residential real, is deducted. The tax net of nonresident export 
is distributed across income groups on the basis of relative property 
ownership and the treasury export is removed. However, the remaining tax 
net of nonresident and treasury export falls completely on personal property 
owners and is distributed across income groups according to personal prop­
erty ownership. The procedure is summarized diagrammatically in Figure 15. 
Mercantile property tax 
The mercantile real property tax is perhaps the most difficult prop­
erty tax to analyze, since mercantile firms are both corporate and noncor­
porate in any state. Some difficulty may be encountered when attempting 
to disaggregate eorporabe mercantile assets from noncorporate mercantile 
assets held within a state. This problem does not arise if asset surveys 
already make such a distinction. However, without the use of asset surveys, 
a fairly accurate division of corporate and noncorporate assets may be made 
by examining other state data such as corporate versus noncorporate sales 
or income tax paid. Assuming that the relative proportion of corporate 
and noncorporate asset ownership within the state has been determined, the 
impact of the mercantile real property tax may then be assigned to these 
two types of firms. Let the sub-impact on corporate mercantile firms be 
denoted ^T^, and on noncorporate firms, 
Looking first at noncorporate firms, the nonresident export must be 
deducted frcm the sub-impact. The remaining tax, is then distributed 
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across income groups on the basis of relative mercantile asset ownership. 
The treasury export is then calculated in each income group as: 
^NC^^MR. The total treasury export is the sum of exports in all 
C*i»i 
groups* Since by assumption one half of all business taxes on mercantile 
firms is shifted forward to consumers, one half of the remaining mercantile 
reeil noncorporate property tax is allocated to households and one half to 
business owners. The half falling on households is then distributed across 
income groups on the basis of relative consumption subject to sales and use 
taxes. The unshifted incidence on owners is distributed across income 
groups on the basis of relative asset ownership. 
From the sub-impact on corporate mercantile owners, the U.S. Treasury 
shift must be deducted. In this case, as in other cases involving corpo­
ration business taxes, one half of the sub-impact is treasury export. Half 
of the remaining tax on corporate mercantile owners is shifted to consumers 
by assumption. This amount, (.5)(.5)(QT^), is distributed across income 
groups by relative consumption subject to sales and use taxes. The other 
half of the tax net of treasury export is divided between resident owners 
and nonresident owners on the basis of asset information on the percentage 
of nonresident mercantile owners in the state. The unshifted remaining tax 
on resident owners is distributed across income groups on the basis of 
relative dividend income. The diagrammatic summary of the impact, shifting 
and incidence of the mercantile real property tax is given in Figure l6. 
The mercantile personalty tax is basically a tax on business invento­
ries. As such it may be treated like any other business tax and may be 
viewed as a business cost. Therefore, unlike the residential personalty 
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tax, the mercantile personalty tax may be shifted just like the mercantile 
real tax. In fact, the procedure of allocating the mercantile personalty 
tax among households, owners, nonresidents and the treasury is the same 
as for the mercantile reeil tax, except that the distribution of taxes across 
income groups is done on the basis of relative mercantile personal assets 
rather than real assets. The summary is given in Figure 17 and, as shown, 
is similar to the summary for mercantile real in Figure l6. 
In addition to the above property taxes, three additional business 
taxes may be levied by various states. 
The industrial property tax 
First, consider the industrial property tax. By assumption, taxes 
on industrial firms are not shifted forward. One half of the impact is 
exported to the U.S. Treasury and from asset data the nonresident export 
may be calculated and subtracted froa the remainder. The remaining tax 
incidence is distributed across income groups on the basis of dividend 
income. The summary of impact, shifting, and incidence of the industrial 
real tax is given in Figure l8. 
The moneys and credits tax 
Some states levy business taxes on the ownership of stocks and other 
financial assets held by state residents. Such a tax is called a moneys 
and credits tax. The diagrammatic summary of the impact, shifting, and 
incidence of this tax. Figure 19, shows that since this tax usually falls 
on corporate business owners, the impact may be distributed across income 
groups on the basis of relative dividend income, assuming that stock 
holders of corporations own financial assets in relation to dividend income. 
Then applying federal marginal and itemizing rates, the treasury export is 
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calculated. Thus, for AGI bracket 1, the portion of Impact, allocated 
to bracket i is MCT^ = times the proportion of total dividend income 
obtained by i. The treasury export is MCT^m^f^^. The total treasury export 
is ZMCTjm^f. and the net tax on bracket i is NCT^(l-m^fj^). 
Public utilities tax 
The final tax to be considered in this analysis is the property tax 
on public utilities. As corporate business expense, one half the impact 
of this tax is allocated as U.S. Treasury export. Denote the remaining 
net utility tax BUT. Then assuming this net tax to be shifted to utility 
users by the proportions r^, r^^, and r^ obtained for the sales tax analysis, 
the amount shifted to households is (NUT)r^; to mercantile firms is (NUT)rg^; 
and to industrial firms is (NUT)r^. After subtracting the nonresident 
export from the portion shifted to households, the remainder is distributed 
across income groups on the basis of relative consumption subject to sales 
and use taxes. After subtracting the nonresident share from that portion 
of the public utilities tax falling on industrial firms, the remainder is 
distributed across income groups on the basis of dividend income. Finally, 
the portion shifted to mercantile firms is divided as follows: one half 
of the tax is shifted to consumers, and one half to owners. The consumer's 
share is distributed across income groups on the basis of relative consump­
tion subject to sales and use taxes. The unshifted portion is divided among 
corporate and noncorporate firms, residents and nonresident owners, on the 
basis of previous ratios. Finally the unshifted public utility tax falling 
on corporate mercantile owners is distributed across income groups on the 
basis of dividend income. The unshifted portion on noncorporate mercantile 
owners is allocated to income groups on the basis of relative mercantile 
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asset ovnershlp. Figure 20 illustrates the impact, shifting and inci­
dence of the public utilities property tax. 
Effective yields 
This conpletes the procedure for allocating impact, shifting and 
incidence among various groups within and outside the state. The only 
remaining tasks in the state incidence study are: first, to add up all 
the unshifted business taxes by income group and add them to the income 
figure of Column h of Table 1, This will give the desired total income 
measure defined at the beginning of this study. After calculating this 
total income for the various income groups, the effective yields of each 
tax by income group may be calculated. Effective yield will here be defined 
as the net tax paid by an income group i, divided by the total income of 
T that group, i.e., i. These effective yields may then be examined to de 
TYj 
determine whether an individual tax or some combination of taxes are pro­
gressive, proportional, or regressive, A tax is progressive, using incarne 
as the base, if the effective rate increases as income increases. A tax 
is regressive if the effective rate decreases as higher income groups are 
crossed. Finally, a tax is said to be proportional if there is no change 
in the effective rate among various inccme groups. 
The information obtained by using the method developed above will not 
be prescriptive in the sense of what should or should not be the tax struc­
ture in any state. The purpose of the study is to give an objective esti­
mate of the structure of effective rates. Arguments about the relative 
"goodness" or "badness" of various tax structures is left to the politicians. 
The method developed in this study must also be viewed as a general 
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procedure applicable to most states. As such, some procedures for evalua­
ting the taxes outlined may have to be deleted or modified for any particu­
lar state. Some states do not levy income taxes; others have taxes not 
covered in this study. However, it is hoped that by examining the assump­
tions and procedures used in the general method outlined above, and altering 
them to meet particular needs, this study may be adopted to the needs of 
any particular state. 
Before examining an application of the method to the state of lova, it 
may be useful to establish,by vay of skeleton tables, exactly what results 
are to be obtained and in what order these results may be conveniently 
tabulated. 
Tabulation of results 
First, from the initial, intermediate and final procedural steps of 
the analysis, entries of final total impact, shifting;, and incidence of 
state taxes on state households are recorded in Table 2. Impact, shifting, 
and incidence of state teixes on state businesses are tabulated in Table 3. 
Finally, the impact, shifting said incidence of state property taxes are 
tabulated in Table U. In all these tables, the row totals give the impact 
of each tax. The column entries show the incidence or export on various 
economic groups. The column totals reflect the overall incidence and tax 
exporting of subgroups of taxes. 
In constructing effective rate estimates of the various types of 
taxes, only that portion of each state and local tax falling on state tax­
payers is allocated among income groups. A convenient method for tabulating 
the incidence of each type of state and local tax falling on state taxpayers 
and, at the same time, obtaining unshifted business teixes necessary for the 
Table 2 
Impact and incidence of state taxes on households 
(Millions of dollars) 
Taxes on Households Nonresident U.S. Impact on 
households households Treasury households 
Sales and use 
Personal income 
Motor fuel 
Beer and liquor 
Cigarette & tobacco 
Inheritance 
Total 
Table 3 
Impact and incidence of state taxes on business 
(Millions of dollars) 
Taxes on Resident owners U.S. Impact on 
business Households of business Nonresidents Treasury business 
Sales cmd use 
Motor fuel 
Insurance premium 
Corp. incane 
Total 
Table 4 
Impact and incidence of state property taxes 
(Millions of dollars) 
Taxes on Resident owners U.S. 
property Households of business Nonresidents Tt-easury Impact 
Mercantile real 
Merc, personalty 
Agric, real 
Agric. personalty 
Public utilities 
Industrial real 
Moneys & credits 
Residential real 
a* Renters 
b. Home owners 
Total 
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total income measure is shown in Table 5. A final incidence entry is made 
for each type of tax by type of taxpayer. Then for each tax, a sub-total 
can be made for unshifted taxes on owners. Summing these unshifted taxes 
across all types of taxes by income groups yields a row of unshifted busi­
ness tax, (Row 43, Table 5). These figures are added to the figures in 
Column 4, Table 1 to obtain the totsul income in each income group (Row 44, 
Table 5). 
The final step in the incidence study is to divide Line UU, Table 5» 
total income, into the various total tax lines to obtain effective yield 
estimates, ^ i , Effective yield estimates can then be presented in tabu-
TYj^ 
lated form in Table 6. 
Armed with the previous procedure and skeleton tabulations, the next 
step in the analysis is to show an application of these tools. The next 
chapter will adapt the method developed here to the state of Iowa for the 
taxes collected in 1970. 
Table 5 
Tax paid ly income categories 
(In thousands) 
IVpe of tax Adjusted gross income brackets 
(X3 3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Sales and use 
1 Households 
2 Farm business 
3 Industry 
U Mercantile 
5 Owners total 
6 Total 
Motor fuel 
7 Households 
8 Owners 
9 Total 
Insurance premium 
10 Households 
11 Owners 
12 Total 
Corporation income 
13 Households 
ik Owners 
15 Total 
Personal income 
16 Households 
Table 5 (Continued) 
Type of tax 0<3 3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Alcohol 
17 Households 
Tobacco 
18 Households 
Inheritance 
19 Households 
Agricultural real 
20 Owners 
Agric. personalty 
21 Owners 
Noneorp. mere, real 
22 Consumers 
23 Owners 
Corp. mere, real 
2U Consumers 
25 Owners 
26 Merc, real total 
Noncorp. mere. pers. 
27 Consumers 
28 Owners 
Corp. mere. pers. 
29 Consumers 
30 Owners 
31 Total mere. pers. 
Table 5 (Continued) 
Type of tax 0<3 3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Residential real 
32 Owners 
33 Renters 
3U Total 
Riblic utility 
35 Owners 
36 Households 
Industry 
37 Owners 
Moneys & credits 
38 Owners 
Totals 
39 Total state taxes 
40 Total prop, taxes 
Ul Total all taxes 
U2 Total income Table 1 
43 Unshifted bus. taxes 
UU Total income 
Table 6 
Incidence of state and local taxes by income group 
(Percent of income paid in tax) 
MJusted gross income brackets (in thousands of dollars) 
Ty^e of tax 0<3 3<5 5<7 7<10 10<15 15 :20 20<25 > 25 
Per8. inccme 
Sales & use 
Motor fuel 
Beer & liquor 
Cig. & tobacco 
Corp. income 
Other state 
All state 
Property 
State & local 
7U 
CHAPTER III. AN APPLICATION OF THE METHOD 
TO THE STATE OF IOWA 
The purpose of this chapter is to show the data sources and data 
manipulation necessary to apply the general method of state and local tax 
incidence analysis. In particular, the general procedure developed in 
Chapter II will be applied to the state of Iowa for the tax collections of 
1970. 
Impact of Iowa's Taxes 
The types and net amounts collected of state and local taxes in Iowa 
for 1970 are obtained from the Iowa Department of Revenue and are shown in 
Table 7* The next step in the analysis is to assign the impact of these 
taxes to Iowa residents and nonresidents according to the general assump­
tions of the method. By legislative intent, the total amounts of tax col­
lected for the personal income tax, beer and liquor taxes, cigarette and 
tobacco taxes, inheritance tax and residential real property tax, as shown 
in Table 7, are assigned as impact to Iowa households. Likewise, the 
amounts shown for the insurance premium tax, the corporation income tax, 
the mercantile real and personalty taxes, the agricultural real and person­
alty taxes, public utility tax, industrial real teix, and the moneys and 
credits tax are assigned initially to business owners. 
The total amount of sales and use taxes shown in Table 7 must be 
divided between households and businesses on the basis of relative taxable 
sales to each, Fran the annual sales tax report of the state of Iowa (31), 
the proportion of sales and use taxes collected by firms selling final 
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Table 7 
Iowa tax receipts 1969-70® 
Tax Receipts 
Sales and use $219,715,000 
Personal income 120,800,000 
Motor fuel 10U,700,000 
Beer & liquor 9*048,000 
Cigarette & tobacco 29,757,000 
Inheritance 16,682,485 
Insurance premium 15,702,432 
Agricultural real 204,195,000 
Agricultural personalty 10,980,000 
Mercantile real 68,423,000 
Mercantile personalty 20,748,000 
Residential real 177,805,000 
Industrial real 47,000,000 
Public utilities 64,086,000 
Moneys & credits 5,789,000 
^Source; Iowa Department of Revenue (30) 
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products may be calculated. Calling this ratio s, it is found that s = .733. 
Then, (1-s) is the proportion of sales and use taxes collected by firms sell­
ing intermediate products and (l-s) = .267. The impact of state sales and 
use taxes on households is then: T = (.733)$219t715»000 = $l6l,0Ul,095 
lui o&U 
and on business owners: b^S&U ~ ('267)$219,715,000 = $ $8,663,905. 
The impact of motor fuel taxes must also be divided between households 
and business owners. Using U.S. Department of Transportation data (39), 
the ratio of number of miles to total miles driven by households is: 
®h ~ and for business vehicles; m^ = (l-m^) = .316. The impacts then 
are as follows: jjgTg = ~ $10k,700,000(,68) = $71,61)4,800 and 
gTg = Tgm^ = $10U,700,000(.32) = $33,085,200. 
Having determined the impact of each type of tax, the next step is to 
utilize the shifting assumptions and procedures developed in Chapter II to 
allocate these taxes among households, business owners, nonresidents and 
the U.S. Treasury. 
The Shifting and Incidence of Iowa's Taxes 
The state income tax 
In Table 7, the impact of the state income tax in Iowa is shown to be 
$120,810,5^9. According to the procedure, this amount must be divided among 
Iowa households, nonresidents and the U.S. Treasury. From the Iowa Depart­
ment of Revenue, the tax and teixpayer information needed to construct Table 
8 was obtained. The transfer income and Interest income in the table were 
calculated from national data (Uo, 13) using the procedure discussed In 
Chapter II. The figures in Table 8 are net of $7 million nonresident export. 
This table is the counterpart of Table 1 of Chapter II. Using the procedure 
Table 8 
Summary of taxpayers, Income and income tax by adjusted gross income breurket, Iowa 1970 
(1) (2) (3) (k) (5) (6) (7) 
Adjusted gross ^ 
income bracket AGI * Transfer Interest Total Income Number of 
(In thousands) income income® income tax®' taxpayers* Y 
<.5 6706 37101 412 44219 0.0  22115 1999 
.5 < 1 3U068 62402 830 97300 0.2  44547 2184 
1 < 2 161568 121965 2017 285550 3.9 108211 2639 
2 < 3 218445 69964 l64l 290050 44.3 88060 3294 
3 < U 268315 51714 2200 322229 935.5 76829 4194 
h < 5 313465 28075 2000 343540 1868.9 69859 4918 
5 < 6 360960 24899 1515 387374 3031.3 65691 5897 
6 < 7 434434 25009 1542 460985 4592.8 66838 6897 
7 < 8 515402 21058 2146 538606 6268.8 68776 7831 
8 < 9 556022 14841 2576 573439 7374.5 65492 8756 
9 < 10 571584 14709 2371 588664 8134.4 60274 9767 
10 < 15 2154564 57430 5600 2217594 35338.9 179412 12360 
15 < 20 831009 12121 2699 845829 16882.4 49079 17234 
20 < 25 321622 3597 801 326020 7826.3 14563 22387 
> 25 758263 4401 7000 7 69664 19913.3 17822 43186 
^Source: Iowa Department of Revenue 
^Source: Lurie (13, p. 151) 
°Source: U.S. Treasury Department (Uo) 
d 
Data in columns 1 through 3 in thousands of dollars 
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developed in Chapter II, the results of final tax incidence of the Iowa 
income tax are shown in Table 9. Column 1 shows the marginal federal 
income tax rates applicable to Iowa income groups and Column 2 shows the 
proportion of taxpayers itemizing in the various groups. Column 3 shows 
the treasury shift by income group and Column U shows the net tax incidence 
of the income tax on state taxpayers. 
The nonresident and U.S. Treasury export are recorded in Table 10. 
The net incidence of the income tax is recorded in Table 13. 
Beer and liquor taxes 
The beer and liquor tax impact falls completely on Iowa households. 
Thus, the amount $9,048,000, assuming no export, is distributed across 
income groups on the basis of liquor consumption. The distribution ratios 
calculated Aran taxable consumption functions is given in Table of the 
Appendix. To calculate these consumption functions, U. S. Department of 
Agriculture (37) and Bureau of Labor Statistics (38) surveys were used. 
The final tax incidence by income group is recorded in Table 13. 
Cigarette and tobacco taxes 
The impact of cigarette and tobacco taxes, $29,757,000, is the inci­
dence on Iowa households in the absence of exporting and is allocated among 
income groups on the basis of the tobacco consumption ratios of Table k3 
of the Appendix. The net tax incidence on Iowa households is recorded in 
Tables 10 and 13. 
State inheritance tax 
The impact of the state inheritance tax, $l6,682,U85, falls initially 
on Iowa households since, as was discussed in Chapter II, it may be assumed 
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Table 9 
Marginal federal income tax rates and percentage of 
taxpayers itemizing under the Iowa personal income tax 
AGI 
($l,000's) 
(1) 
Marginal 
rate 
(0^) 
(2) 
Proportion 
itemizing® 
(fi) 
(3) 
U.S. Treasury 
export 
($1,000's) 
(4) 
Net personal 
income tax 
($l,000's) 
< .5 .lU .0095 0.00 0.00 
.5 < 1 .14 .0318 0.00 0.20 
1 < 2 .14 .1120 0.06 3.84 
2 < 3 .15 .2169 1.44 42.86 
3 < h .15 .2989 41.91 893.59 
U < 5 .16 .3623 108.21 1760.69 
5 < 6 .17 ,k66k 240.08 2791.22 
6 < 7 .17 .5293 412.89 4179.91 
7 < 8 .19 .5858 697.72 5571.08 
8 < 9 .19 .6308 883.47 6491.04 
9 < 10 .19 .6400 989.14 7145.26 
10 < 15 .19 .7202 4834.36 30504.54 
15 < 20 .25 .8320 3511.54 13370.86 
20 < 25 .32 .9035 2262.58 5563.72 
> 25 .36 .9149 6557.45 13355.85 
^Source: Herter (9, p. 139) 
^Source: U.S. Treasury Department (Uo) 
Table 10 
Impact and Incidence of state taxes on households, Iowa, 1970 
(Millions of dollars) 
Taxes on 
households 
Households Nonresident 
households 
U.S. 
Treasury 
Impact on 
households 
Sales and use 
Personal income 
Motor fuel 
Beer and liquor 
Cigarette & tobacco 
Inheritance 
134.5 
91.7 
60.0 
9.0 
29.8 
15.0 
7.0 
8.6 
6.1 
19.5 
20.5 
7.6 
161.0 
120.8 
73.7 
9.0 
29.8 
16.7 
Total 3U0.0 21.7 U9.3 kll.O 
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that there is no nonresident export. Fran this amount, an estimate of 
the U.S. Treasury export must be subtracted* Although inheritance teutes 
are not deductible from federal taxable income, some treasury export may 
occur, since a tax credit against federal estate taxes is given when the 
inheritance is above $U0,000. Using average inheritance information for 
Iowa (28), the average treasury export is estimated to be 10 percent of 
impact. Therefore, 10 percent of the Impact is allocated as U.S. Treasury 
export. The remaining amount is the total incidence of the inheritance 
tax on Iowa households and is distributed among income groups on the basis 
of relative inheritance income received by income groups using the ratios 
in Tfcible k6 of the Appendix. The impact, treasury export and total inci­
dence of the inheritance tax is recorded in Table 10 and the incidence 
across income groups is recorded in Table 13. 
Sales and use taxes 
The sub-impact of sales and use taxes falling on households is: 
HH^S&U " $161,OUi,095 as calculated above. Fran this amount, the nonresi­
dent export must be subtracted. Examining the number of nonresident house­
holds in Iowa filing income tax returns (29), and estimating the proportion 
of sales to tourists from state revenue department data (31), it is esti­
mated that 4.36 percent of taxable sales are made to nonresident households. 
Therefore, the nonresident export is $l6l,0Ul,095(.0U36) = $7,030,880. The 
remaining tax on households is distributed among income groups on the basis 
of consumption subject to sales and use taxes using ratios shown in Table 
U5 of the Appendix. Using the marginal and itemizing rates of Table 9, the 
treasury export by income bracket is calculated. Summing across income 
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brackets, the net treasury export is detennined. The treasury export, 
nonresident export, and total net tax incidence on Iowa households is 
recorded in Table 10. The incidence on Iowa households by income bracket 
is not the total net incidence on households since some sales and use taxes 
falling initially on businesses will be shifted forward. Therefore, the 
forward shifting must be added to the direct incidence on households before 
recording the results in Table 13. 
The forward shifting is obtained by an analysis of the sub-impact of 
sales and use taxes on business owners, as calculated above. By 
using the state's annual report of sales and use taxes (31)» the total sub-
impact on business may be divided into sub-impacts on types of business by 
estimating the relative sales tax paid by various businesses. Using this 
procedure, 26.2 percent of the impact on businesses is assigned to farm 
business, 49.8 percent is assigned to industrial finas, l6.9 percent is 
assigned to mercantile firms, and 7*1 percent is assigned to public util­
ities. 
The 7.1 percent of the impact falling on public utilities is, by 
assumption, shifted forward to users of utility services. Using input-
output estimates of relative utility use in Iowa (2), it is estimated that 
ko percent of utility services in Iowa are used by households, U8 percent 
are used by industry, and 12 percent are used by mercantile finns. The 
sub-impacts of sales and use taxes on type of Iowa businesses then are : 
Faim business; $58,663,905(.262) = pTg&U 
Mercantile business: $58,663,905[.l69+(,2)(,071)3 -
Industrial firms; $58,663,905[.498+(.48)(.07l)] = ^T^^ 
Households; $58,663,905(.071)(.Uo) = 
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The amount falling on farm businesses must next be distributed among 
income groups. To do this, an average asset—income function for agricul­
tural personal assets vas developed, using state asset survey data (19). 
Then, as explained in Chapter II, the proportion of total assets held in 
each income group is used to distribute the above sales and use taxes on 
fam business. Using the marginal rates of Table 9» the treasury export by 
income group and total treasury export are determined leaving net unshifted 
sales and use taxes on farm businesses by income group. 
One half of the sub-impact on industrial firms is allocated as treasury 
export. The remaining tax must be divided between resident and nonresident 
industrial owners. For Iowa, based on sales tax data (31), it is estimated 
that approximately one half of industrial sales within the state are by 
nonresidents. Therefore, one half of the remaining tax is allocated as 
nonresident export. The remaining tax is unshifted business tax on state 
industrial owners. 
In summary form, the allocation of the sub-impact of the sales and use 
taxes on industrial firms, is as follows: 
U.S. Treasury export = ('5)iTg&U 
Nonresident export = (.5)(.5)jTgyj 
Unshifted sales and use taxes on industrial owners = ( *5)(.5)^Tgg^y 
The unshifted taxes on industrial owners are distributed across income 
groups on the basis of relative dividend income received by each income 
group as shown by U.S. Internal Revenue Service data (Uo) and using the 
ratios of Table U6 of the Appendix. 
The sub-impeict of sales and use taxes falling on mercantile firms 
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theoretically should be divided into impacts on corporate mercantile firms 
and noncorporate mercantile firms. However, for simplicity, the sub-impact 
vas treated as all corporate mercantile impact. Therefore, assumption, 
one half of the sub-impact is shifted to the treasury. One half of the 
remainder is shifted to households and one half is allocated to business 
owners. Again, using state sales tax data (31), it is estimated that one 
half of sales by corporate mercantile firms are made by firms with out-of-
state owners; therefore, one half of the net incidence on owners is ex­
ported to nonresidents. The final distribution of the sales and use tax 
sub-impact, on mercantile firms is as follows: 
U.S. Treasury export = 
Sales and use taxes shifted to consumers * (.5)(.5)Tggy 
Nonresident export = (•5)(.5)(.5)jjTgju 
Unshifted business taxes on mercantile owners = (•5)( •5)( 
The unshifted tax on mercantile owners is distributed across income groups 
on the basis of relative mercantile asset ownership as determined from 
state asset survey information (19) and using the ratios of Table of 
the Appendix. 
Finally, shifted sales and use taxes from mercantile firms and public 
utilities is added to the net incidence of sales and use taxes on house­
holds and distributed across income groups on the basis of relative con­
sumption subject to sales and use taxea. 
The results of the analysis are then recorded in the relevant tables. 
The total nonresident export, U.S. Treasury export, and forward shifted 
business scG.es and use taxes, are recorded in Table 11 as well as the total 
Table 11 
Impact and incidence of state taxes on business, lova, 1970 
(Millions of dollars) 
Taxes on 
business 
Households Resident owners Non- U.S. 
of business residents Treasury 
Lnpact on 
business 
Sales and use 
Motor fuel 
Corp* income 
Total 
6.8 
5.0 
Insurance premium 11.4 
U.3 
27.5 
21.7 
5.0 
1.1 
2.6 
30.4 
9.1 
9.9 
0.6 
5.0 
24.6 
21.. 0 
13.3 
2.6 
11.8 
48.7 
58.7 
33.1 
15.7 
23.6 
131.1 
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unshifted sales and use taxes on business owners. The net incidence of 
sales and use taxes among income groups and the unshifted sales and use 
taxes on lova business by inccme group are then recorded in Table 13. 
Motor fuel tttx 
From the analysis of impact, two sub-impact s of the motor fuel tax 
are obtained. The sub-impact on households is g^Tg = $71,6lk,800, and the 
sub-impact on businesses is gTg = $33,085,200. From the sub-impact of the 
motor fuel tax falling on households, the nonresident export must be de­
ducted. Examining the number of nonresident households filing Iowa income 
tax returns (29), it is estimated that k percent of gasoline taxes are paid 
by nonresidents. Therefore, the nonresident export is (.OU) T_, 
nil u 
The remaining fuel tax on households is distributed among income groups 
on the basis of relative gasoline consumption expenditures by inccme group 
using the ratios listed in Table 4$ of the Appendix. Using the marginal 
and itemizing rates from Table 9, the treasury export by income bracket is 
estimated. The treasury export, nonresident export and summed net tax inci­
dence of the motor fuel tax are recorded in Table 10. Again, the incidence 
on Iowa households by income group must await the business motor fuel taxes 
shifted to households before entering income group incidence into Table 13. 
The total sub-impact of the motor Aiel tax on businesses operating in 
Iowa is denoted T . This impact may be further divided into sub-impacts 
on types of businesses. Using the previously noted Department of Transpor­
tation study, it is estimated that of the total business mileage travelled 
in a year in Iowa, 65 percent is by industrial fims, 20 percent is by 
mercantile firms, and 15 percent is by utilities. Therefore, the sub-impacts 
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of the fuel tax on business are assigned in proportion to these mileages 
as follows: 
Industrial firms, = (.65)^1^ 
Mercantile firms, = (.gOOgTg 
Utilities, yTg = (.15)gTg 
The sub-impact on utilities is, by assumption, shifted forward to users of 
utility services. Again, using the previously noted input-output estimates 
of relative utility use in Iowa, hO percent of utility services in Iowa are 
used by households, 48 percent are used by industry and 12 percent are used 
by mercantile firas. The sub-impact s including that shifted from Iowa util­
ities are then as follows: 
On mercant ile firms ; jjTq+I • 12 )yTg 
On industrial firms: *^8)^Tg 
On households: ««T_+(.4o) T_ 
Hn u U 
By assumption, one half of the sub-impact on industrial firms is allocated 
as U.S. Treasury export. The remaining fuel tax on industrial firms must 
be divided between resident industrial owners and nonresident industrial 
owners. For Iowa, since approximately one half of industrial sales within 
the state are by nonresident firms, one half of the remaining tax is allo­
cated as nonresident export. The remaining tax is unshifted business tax 
on state industrial owners. In summary form, the allocation of the sub-
impact of the motor fuel tax on industrial firms is as follows: 
U.S. Treasury export « (.5)(_T +.k8 T ) 
. I G U 6 
Nonresident export = (.5)(.5)(YT_+«k8_T ) J- vj u G 
Unshifted fuel tax on industrial owners « (.5)(.5)( T +.lt8„T ) 
16 u G 
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The unahifted tax on owners is then distributed among income groups on the 
basis of relative dividend income received by each income group using the 
ratios in Table 46 of the Appendix. 
The sub-impact of the motor fuel tax falling on mercantile firms is 
treated like the sales and use tax on mercantile firms. One half of the 
sub-impact is shifted to the treasury; one half of the remainder is shifted 
to households; one half of the remainder is allocated to business owners. 
Again, estimating that one half of corporate firms' business is conducted 
by nonresidents, one half of the net incidence on owners is exported to non­
residents. The final distribution of the sales and use tax sub-impact on 
mercantile firms is as follows: 
U.S. Treasury export = (*5)(^TQ+.12^Tg) 
Motor fuel tax shifted to consumers = (.5)(.5)(^Tg+.12^Tg) 
Nonresident export = (.5)(.$)(.5)(^Tg+.12^Tg) 
Unshifted fuel tax on mercantile owners = ( . 5 ) ( . 5 ) (.5)(MT«+.12 T  )  
M «  U  Gr 
The unshifted fuel tax on mercantile owners is distributed among income 
groups on the basis of relative mercantile asset ownership as estimated by 
the Iowa asset survey (19). These ratios are the same as applied to the 
sales and use taxes analysis and are found in Table Uj of the Appendix. 
Finally, the shifted fuel tax from mercantile firms and public util­
ities is added to the net incidence of the fuel tax on households and is 
distributed among income groups on the basis of relative gasoline consump­
tion. The results of the motor fuel tax are then recorded in the relevant 
tables. The total nonresident export and U.S. Treasury export are recorded 
in Table 11. Also, the forward shifted fuel tax, as well as the total 
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unshifted fuel tax on business owners are recorded in Table 11. The net 
incidence of the motor fuel tax on households by inccme groups and the 
unshifted fuel tax on owners by income group are then recorded in Table 13. 
The Iowa corporation income tax 
The impact of the corporation income tax in Iowa falls initially on 
corporate business owners. This amount, shown in Table 7, is: 
Tg^ = $23*625,185. From the Iowa annual statistical report on income taxes 
(29), the relative amounts of corporation income tax collected by type of 
business may be obtained. Using these estimates, it is found that U2 per­
cent of the state corporate income tax is paid by mercantile firms, 33 per­
cent is paid by utilities, and 25 percent is paid ly industrial firms. 
Therefore, the sub-impacts by business type are; 
Mercantile firms, = (.U2)Tj,j 
Utilities, puTçj = (.33)Tj,j 
Industrial firms, jT^j = (,25)Tçj 
The procedure for allocating these sub-impacts is the same as that used 
for allocating the motor fuel tax sub-impacts by type of business, except 
that the tax shifted forward to consumers is distributed among income groups 
on the basis of relative consumption subject to sales and use taxes rather 
than taxable gasoline consumption. 
The final allocations are as follows: 
Tax shifted to consumers = (.5)(.5)(jjTgj+.12p^T^^)+(.40)pyTj,j 
U.S. Treasury export » (.5)(MTci+.12puTçj)+(jT(jj+.U8pyT(,j) 
Nonresident export = (.5)( .5)( .5)(j,Tçj+.12pyTçj.)+( .5)( .5)( jT^j+.^tSp^T^^) 
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Unshifted corp. tax on mercantile owners = ( •5)( •5)( •5)(j^jT^j.+ .12p^T^j) 
Unshifted corp. tax on industrial owners = (.î>)(.5)( T +.48 T ) 
I CI PU CI 
The unshifted tax on Iowa mercantile owners is distributed among income 
groups on the basis of relative personal asset holdings using the ratios 
presented in Table Uj of the Appendix. The unshifted tax on Iowa industrial 
owners is distributed among income groups on the basis of relative dividend 
income using the ratios of Table h6 of the Appendix. The shifted corpora­
tion income tax falling on households is distributed among income groups 
on the basis of relative consumption subject to sales and use taxes using 
ratios found in Table U5 of the Appendix. The above results are then 
recorded in Tables 11 and 13. 
The Iowa insurance premium tax 
The Iowa insurance premium tax initially falls on business owners. 
From Table 7, this impact is T^ = $15,702,^32. Assuming insurance firms 
to be of corporate form, one half of the impact is allocated as U.S. Treas­
ury export. The remaining impact may then be treated as an excise on insur­
ance sales. This remainder, consequently, must be allocated to household 
and business insurance purchasers. Using a regional input-output study (2), 
it is found that U8 percent of insurance sales are to households, 20 percent 
are to mercantile firms, 15 percent to public utilities, and 17 percent to 
industrial firms. Using these rates and the same procedure as used for the 
sales and use tax allocations, the results of the insurance premium tax 
allocations are presented in Tables 11 and 13. In this case, the distribu­
tion of the shifted tax on households is distributed among income groups on 
the basis of relative insurance consumption using the ratios in Table U5 
of the Appendix, 
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Property taxes 
The remainder of lova taxes cane under the heading of property taxes. 
The amounts and types of property taxes are listed in Table 7. The list 
includes all the taxes discussed in Chapter II except residential personalty 
taxes, which for Iowa are practically nonexistent. 
The asset functions constructed for allocating the various property 
taxes among income brackets are listed in Table U7 of the Appendix and were 
constructed frm state asset survey data (19). One exception was made to 
this data however. Because of the thinness of the sample used for farm 
assets in the top two income brackets of the asset survey, farm record data 
from the Iowa State University Cooperative Extension Service (10) was used 
to calculate distribution ratios for these two brackets. 
The agricultural real property tax 
The impact of the agricultural real tax on Iowa farm owners is given 
in Table 7. This impact is T^p = $20U,195,000, From asset survey data 
(19, Table 12), it is estimated that 9 percent of the impact falls on non­
residents. The remaining '91T^ is then distributed among income groups 
on the basis of relative agricultural land assets using the ratios in Table 
47 of the Appendix. Using the marginal rates, m^, from Table 9, the treas­
ury export by income group is estimated. The net tax incidence assumed to 
fall on farm land owners is then distributed among income groups using the 
relative asset ratios as above. The impact, nonresident export, U.S. Treas­
ury export and the net tax on owners are then recorded in Table 12. The 
net tax by AGI bracket is recorded in Table 13. 
The agricultural personalty tax 
The impact of the agricultural personalty tax falls on farm owners 
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and is = $10,980,000 as shown in Table 7. This tax is distributed the 
same way as the agricultural real tax except the distribution across income 
groups is by relative personal asset ownership using ratios from Table hj 
of the Appendix. The nonresident export, U.S. Treasury export, impact and 
net incidence are recorded in Table 12. The tax by income group is recorded 
in Table 13. 
The residential real tax 
The initial impact of the residential real tax is on owners of residen­
tial property. From Table 7, this amount is T^p - $177,805,000. From asset 
survey information (19, Table 12), it is estimated that 6 percent of resi­
dential assets are owned by nonresidents. Therefore the nonresident export 
is (.06)T . The remaining 9^* percent of the residential real tax is dis-
RR 
tributed among income groups on the basis of relative residential asset 
ownership using ratios from Table U7 of the Appendix. Then using the mar­
ginal and itemization rates of table 9, the treasury export by AGI bracket 
is calculated. From the («9^)Tpg is subtracted the total treasury export, 
leaving net tax on Iowa residents. Again, from asset survey information 
(19, Table I9), using the ratio of homestead tax credits to residential 
real total tax paid, it is estimated that 79 percent of the total residen­
tial housing is owner-occupied and 21 percent is renter-occupied. There­
fore, the final incidence of the residential real tax is as follows; 
To home owners, (.79)(.9kT - U.S. Treasury export) 
RR 
To renter-occupied, (.2l)(.94T - U.S. Treasury export) 
RR 
The incidence on home owners is distributed among income groups on the basis 
of relative residential asset ownership. The incidence on renters is alio-
Table 12 
Dnpact and incidence of state property taxes, Iowa, 1970 
(Millions of dollars) 
Taxes on Households Resident owners Non- U.S. Mpàct 
property of business residents Treasury 
Mercantile real 21,U 17.7 7.5 21.8 68.4 
Merc, personalty 6,1 U.7 1.5 8.5 20.8 
Agric. real — 151.1 l8.U 3k.8 20U.3 
Agric. personalty —. 8.9 0.2 1.9 11.0 
Public utilities l4.7 0,9 16.3 32.0 63.9 
Industrial reeO. — 11.8 11.7 23.5 ^7.0 
Moneys & credits 4,1 1.7 5.8 
Residential real —— — — — — 
a. Renters 30.3 — — — ——" 
b. Heme owners 113.2 — 10,7 23.6 177.8 
Total 189.8 195.1 66.3 1^7.8 599.0 
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cated among income groups on the basis of relative rental consumption as 
determined from the consumer expenditure surveys. These ratios are listed 
in Table 4? of the Appendix. The nonresident export, treasury export, 
impact and total incidence on Iowa households are listed in Table 12. The 
incidence on renters and home owners by income group is listed in Table 13. 
Mercantile real property tax 
The initial impact of the mercantile real tax is $68,423,000 as shown 
in Table 7. This impact, T , can be divided into sub-impacts on mercan-
HR 
tile noncorporate firms on the basis of relative asset ownership as deter­
mined in the state asset survey (19, Table 12), Using this survey, it is 
estimated that 6o percent of mercantile realty assets are held by noncor­
porate firms and Uo percent are held by corporate firms. Therefore, the 
sub-impact of the mercantile real tax on noncorporate mercantile firms is 
HC^MR ^  and the sub-impact on corporate firms is gT^ = 
It is also estimated from the asset survey that 6 percent of noncor­
porate mercantile assets is held by nonresidents. Therefore the nonresi­
dent export of the noncorporate mercantile real tax is (.06)(ggT^). The 
remainder of the noncorporate tax is distributed among income groups on the 
basis of relative mercantile asset holdings. Using the marginal rates of 
Table 9» the treasury shift is calculated. After deducting the total treas­
ury shift from (.06)(^^T^), one half of the remainder is shifted forward 
to consumers and one half is allocated as unshifted business tax on owners. 
The portion shifted to consumers is allocated among incone groups on the 
basis of relative consumption subject to sales and use taxes and the un­
shifted tax on owners is distributed among income groups on the basis of 
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relative asset ownership. 
From the sub-impact of the mercantile real tax on corporate firms, 
the treasury shift, (.5)(gT^) is subtracted. One half of the remainder 
is shifted to consumers and is distributed among income groups on the 
basis of relative consumption subject to sales and use taxes. The remaining 
tax falls on corporate owners. Since it was estimated that one half of 
corporate owners are nonresident owners, one half the incidence on owners 
is allocated as nonresident export. The remaining tax on corporate owners 
is distributed among incone groups on the basis of relative dividend income 
receipts. In summary, the allocation of mercantile real corporate tax sub-
impact is as follows: 
U.S. Treasury export = (.SiCgT^^) 
Tax shifted to consumers = ( .5)( .5)(«T,.^) 
^ MR 
Nonresident export = (.5)(.5)(.5)(gT^^) 
Tax incidence on corporate owners = (.5)( .5)( .5)(QTJJP) 
The combined corporate and noncorporate mercantile real taxes on the U.S. 
Treasury, nonresidents, Iowa business owners, and Iowa households are 
recorded in Table 12. The taxes on Iowa households and Iowa owners by in­
come group are recorded in Table 13. 
Mercantile personalty tax 
The impact of the mercantile personalty tax is T^ = $20,7^8,000 as 
shown in Table 7. Using asset survey data, the sub-impact on mercantile 
corporate firms is JS = (.58)(T ) and on noncorporate mercantile firms 
o MP MP 
is jic^Mp ~ (.^2)(T^). There is no export to nonresidents for the mercan­
tile personalty tax on noncorporate firms. The allocation of burden, then. 
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is procedurally identical to that of the mercantile real tax. The results 
are presented in Tables 12 and 13. 
Public utilities property tax 
The impact of the public utilities property tax may be denoted T^^. 
From Table T» T^ = $6U,086,000. One half of the impact is exported to the 
U.S. Treasury and the remainder is shifted to utility users. Using utility 
use ratios previously established, the allocations or sub-impacts are as 
follows; 
To lova households: ^T^^ = (.5)(Tpy)(.UO) 
To industrial firms: jTp^ = (.5)(Tp^)(.U8) 
To mercantile firms: ^T^^ = (.5)(Tpy)(.12) 
Further allocation follows the procedure already developed for any sub-
impact of shifted utility taxes. The results of the allocation are: 
To households: •5)(yTpy), allocated on the basis of relative 
consumption subject to sales and use taxes. 
Nonresident export: ( .5)( jTpy)+( .5)( .5)(jjTpy) 
U.S. Treasury export; (.5)(Tpy) 
To business owners: (.5)( jTpy)+( .5)( .5)(jjTpy) 
These burden results are presented in Tables 12 and 13. 
The industrial property tax 
The impact of the property tax on industrial firm owners is: 
T^ = $47,000,000 as listed in Table 7. One half of the impact is exported 
to the U.S. Treasury, One half of the remainder is exported to nonresi­
dents. The remaining tax incidence falls on Iowa owners of industrial 
property and is distributed among income groups on the basis of relative 
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dividend income. The impact, nonresident and treasury exports and net 
tax on Iowa owners is shown in Table 12, The net incidence on Iowa owners 
by income group is shown in Table 13. 
The moneys and credits tax 
The amount of moneys and credits tax falling on lowans as impact is 
$5,789,000. This amount is then distributed among income groups on the 
basis of relative dividend income. Using the marginal rates of Table 9, 
the treasury shift by income group is determined. The resulting allocations 
are shown in Tables 12 and 13. 
This completes the application of the analysis developed in Chapter II, 
The results of the impact, shifting and incidence of 1969-70 Iowa taxes are 
presented in Tables 10, 11, 12, 13, l4, and 15. 
The entries in Table 10 show the impact of state taxes on households 
and the incidence of each tax on Iowa and nonresident households and the 
U.S. Treasury. The entries in Table 11 show the impact and incidence of 
state taxes on Iowa households, business owners, nonresidents and the U.S. 
Treasury. The row totals in these tables give the impact of each tax on 
households and business owners and the column entries show the incidence of 
each tax on the various economic groups. The column totals reflect the 
overall effect of state tax shifting and exporting. The entries in Table 
12 show the impact, shifting and incidence of Iowa property taxes. The row 
and column totals again show total impact and incidence of the taxes 
respectively. 
The estimates presented in these tables, in addition to answering 
questions about individual tax allocations, yield severed pieces of infor­
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mation about the overall 1969-70 structure of state and local taxes in 
Iowa. According to the estimates, lowans absorb the burden of 69 jaercent 
of the state and local taxes levied. Ten percent falls on nonresidents 
and 21 percent is absorbed by the U.S. treasury. Furthermore, lowans 
absorb 74 percent of the burden of state taxes, while 8 percent is exported 
to nonresidents and 18 percent is exported to the Treasury. 
Likewise, it is estimated that 6U percent of the property tax burden 
is borne by lowans with 11 percent exported to nonresidents and 23 percent 
exported to the U.S. Treasury. 
Table 13 is constructed to show the tax incidence of Iowa state and 
local taxes by income groups. Since the study is designed only to examine 
teuc burdens of Iowa taxes on lowans, only 69 percent of all state and local 
taxes is allocated in this table. In addition to tax burdens, the table 
shows the total income measure by income groups including unshifted tusiness 
taxes by AGI bracket. 
Table l4 shows tax incidence as a percentage of total income for each 
type of tax and each AGI class. As noted previously, if tax payments take 
a larger percentage of income as income rises, the tax is said to be pro­
gressive; if the percentage declines as income rises, the tax is regressive; 
if there is no change in the percentage, the tax is proportional. The 
estimates show that the overall state and local structure is regressive to 
the AGI groups above $15,000. Thereafter, there is no general trend in tax 
incidence. The property tax shows a general regressive trend up to the 
$15,000 income group. The structure of all state taxes is regressive up 
to the incanes groups over 25,000. Within the state tax category, the 
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sales and use taxes are regressive throughout, and the income tax is 
progressive throughout. Only the beer and liquor taxes show up roughly 
proportional from the analysis. 
One final item of infomation about Iowa's tax structure may be ob­
tained from the general study. Table 15 shows the percentage of total 
incidence and the cumulative incidence percentages falling on each AGI 
bracket by major types of tax. Interestingly, about 80 percent of all 
state and local taxes are absorbed by Iowa taxpayers with incomes less 
than $15,000. And, likewise, about 80 percent of all state taxes and 
property taxes are absorbed by Iowa taxpayers with incomes lower thmn 
$15,000. Also of some interest is the result that the only Iowa tax fall­
ing more heavily on adjusted gross income groups over $10,000 than on Groups 
under $10,000 is the personal income tax. For example, more than 50 per­
cent of the total of each tax category in Table 15 except the income tax 
falls on incomes under $10,000. 
The above results present a fairly complete picture of Iowa's tax 
structure for a given year. Before evaluating the quality of the results, 
discussing statistical problems, and presenting suggestions for future 
research, the application of the general tax analysis method to Iowa's 
public educational finance program will be examined. 
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Table 13 
Tax paid by incane categories, Iowa, 1970 
(In thousands) 
Adjusted gross income bracket (In thousands of dollars) 
0<3 3<5 5<7 7<10 10<15 15<20 20<25 
19917 15926 I8I32 32683 35957 10381 3144 
2800 2039 2311 3445 1013 652 319 
345 421 386 619 839 619 307 
58 68 65 104 l4l 104 52 
3203 2528 2762 4168 1993 1375 678 
23120 18454 20894 36851 37950 11756 3822 
8900 7861 9700 16045 15684 3984 1072 
220 257 245 394 535 395 195 
9120 8118 9945 16439 16219 4379 1267 
915 991 1386 2721 3160 1016 352 
49 58 55 89 120 88 44 
964 1049 l44l 2810 3280 1104 396 
537 444 524 979 1101 347 117 
114 134 129 205 280 206 102 
651 578 653 1184 1381 553 219 
47 2654 6971 19207 30505 13371 5564 
Table 13 (Continued) 
Type of tax 0<3 
Adjusted gross income 
3<5 5<7 
bracket 
7<10 
(in thousands of dollars) 
10<15 15<20 20<25 V TO
 
vn
 
Alcohol 
17 Households 1096 948 1146 2088 2407 736 236 393 
Tobacco 
18 Households 5139 4032 4225 6702 6439 1815 559 827 
Inheritance 
19 Households 752 1352 1502 2552 1201 826 826 4085 
Agricultural real 
20 Owners U1U61 23762 21914 22525 20525 11038 3513 6308 
Agrlc. personalty 
21 Owners 2662 1749 1458 1322 1009 447 78 152 
Noneorp. mere, real 
22 Consumers 
23 Owners 
1799 
1322 
1487 
935 
1755 
1114 
3280 
1934 
3688 
3090 
392 
823 
392 
823 
681 
1673 
Corp. mere, real 
2k Consumers 
25 Owners 
26 Merc, real total 
857 
IU9 
4127 
709 
176 
3307 
837 
168 
3874 
1564 
269 
7047 
1759 
365 
8902 
187 
133 
5336 
187 
133 
1535 
325 
1866 
4545 
Noncorp. mere. pers. 
27 Consumers 
28 Owners 
430 
289 
355 
311 
419 
394 
783 
577 
880 
679 
277 
538 
94 
137 
163 
476 
Table 13 (Continued) 
Adjusted gross income bracket (In thousands of dollars) 
Type of tax 0<3 3<5 5<T 7<10 10<15 15<20 20<25 > 25 
Corp. mere. pers. 
29 Consumers 393 325 384 716 805 253 86 149 
30 Owners 63 75 72 115 156 115 57 799 
31 Total mere. pers. 1175 1066 1269 2191 2520 1183 374 1587 
Residential real 
32 Owners 11446 8599 11162 25547 32175 11469 4237 9169 
33 Renters 8392 5205 4715 6197 4290 1063 279 136 
3I* Total 19838 13804 15877 31744 36465 12532 4516 9305 
Public utility 
35 Owners U2 50 47 75 103 76 38 528 
36 Households 1861 1539 1816 3394 3818 1201 405 705 
Industry 
37 Owners 517 607 580 932 1264 933 462 6453 
Moneys & credits 
38 Owners 219 252 273 371 505 345 155 2035 
Totals 
39 Total state taxes U0889 37185 46777 87833 99382 34508 12889 36073 
W Total prop, taxes 71902 46126 47108 66601 75111 33091 11076 31618 
Ul Total all taxes 112791 83311 93885 154434 174493 67599 23965 67691 
k2 Total inc. Table 1 717119 665769 848359 1700709 2217594 845829 326020 769664 
U3 Unshifted bus. tax. 50310 30894 29175 32976 30624 19178 6415 30112 
UU Total income 767429 696663 377534 1733685 2248218 865007 332435 799776 
Table lU 
Incidence of state and local taxes by income group, Iowa, 1970 
(Percent of income paid in tax) 
Type of tax Adjusted gross income brackets (In thousands of dollars) 
0<3 3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Personal inc. 0.00 0.38 0.79 1.10 1.35 1.54 1.67 1 .66 
Sales & use 3.01 2.64 2.38 2.12 1.68 1.35 1.15 1 .27 
Motor fuel 1.18 l.l6 1.13 0.94 0.72 0.50 0.38 0 .51 
Beer & liquor 0.1k 0.13 0.13 0.12 0.11 0.08 0.08 0 .05 
Tobacco 0.66 0.57 0.48 0.38 0.28 0.20 0.16 0 .10 
Corp. income 0.08 0.08 0.07 0.06 0.06 0.06 0.06 0 
0
 
CM 
Other state 0.22 0.34 0.33 0.30 0.19 0.22 0.36 0 .69 
All state 5.33 5.33 5.32 5.06 4.42 3.98 3.87 4 .51 
Property 9.36 6.62 5.36 3.84 3.34 3.82 3.33 3 .95 
State & local Ik.69 11.95 10.69 8.90 7.76 7.81 7.20 8 .46 
Table 15 
Percentage of tax paid by each income group, Iowa, 1970 
AGI Sales & use Personal inc. All state taxes Property taxes All state & 
local taxes 
t Cum, % Cum. % Cum. % Cum. % Cum. 
0<3 Ik.2 Ik.2 0.0 0.0 10.3 10.3 18.8 18.8 Ik. 5 Ik.5 
3<5 11.3 35.5 2.9 2.9 9.k 19.7 12.1 30.9 10.7 25.2 
5<7 12.8 38.3 7.6 10.5 11.8 31.5 12.3 k3.2 12.1 37.3 
7<10 22.6 60.9 21.0 31.5 22.2 53.7 17.k 6o.6 19.8 57.1 
10<15 23.3 8U.2 33.3 6k.8 25.1 78.8 19.6 80.2 22.k 79.5 
15<20 7.2 91.4 Ik.6 79.k 8.7 87.5 8.7 88.9 8.7 88.2 
20<25 2.3 93.7 6.1 85.5 3.3 90.8 2.9 91.8 3.1 91.3 
> 25 6.3 100.0 Ik.5 100.0 9.2 100.0 8.2 100.0 8.7 100.0 
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CHAPTER IV. IOWA TAX BURDENS UNDER ALTERNATIVE 
EDUCATIONAL FINANCE PROGRAMS (FIXED SUBSIDY) 
Chapters IV and V give several applications of the general study pro­
cedure developed in Chapters II and III. Given the tax burden on lowans 
in 1970 as developed in Chapter III, the purpose of the following analysis 
is to substitute several educational grant-in-aid programs for that existing 
in lova in 1970 and examine any resultant changes in tax burden. 
Typically in the literature on state school finance programs, little 
is said concerning incidence of taxes on income groups resulting from var­
ious programs. Instead, emphasis is focused on school district means and 
ends in the aggregate. With the development of the general procedure in 
Chapter II, it is now possible to make estimates of the effects on inccane 
group incidence resulting from alternative educational finance plans. 
In this chapter, the total state aid to local school districts in Iowa 
for 1970 will be held constant. Given this aid, two theoretical state 
grant-in-aid programs will be examined for the differential tax incidence. 
The Theoretical Fixed-unit Equalizing Grant 
The first program to be implemented is a fixed-unit equalizing grant. 
This plan seems to be gaining popularity among various state governments, 
and is sometimes called a foundation plan, or Strayer-Haig formula (3, 6). 
For a discussion of the theoretical implications and formulation of this 
and other aid plans, see Burkhead (6), pages 205-235. It might be noted 
that this plan and others to follow are plans to finance general-purpose 
aid for operating expenditures of school districts as distinct from capital 
outlay. 
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Under the pure form of this plan, the state subsidy to the jth school 
district is the difference between a dollar estimate of expenditure require­
ment and a dollar estimate of a reasonable local tax effort in support of 
school services. The estimate of expenditure is made by multiplying some 
measure of attendance in the school district (number of pupils or average 
daily attendance) times an expenditure per pupil figure deemed adequate 
for all districts to meet minimum state educational standards. This is 
called the foundation. The local contribution is the product of a manda­
tory uniform local property tax rate and the value of the local property 
tax base. 
The formulation of this plan is: a = N.U-rY . Using this notation, 
O V J 
aj is the state subsidy to the jth school district; Nj is the number of 
pupils in the jth district; U is the legislatively determined foundation 
or expenditure per pupil to be supported; r is the mandatory local property 
tax rate; and Yj is the property tax base or assessed value of the jth 
school district. 
In the pure theoretical form of this program, r is usually determined 
so that given U, the richest district in terms of assessed value per pupil 
will receive no subsidy. Letting a^ denote the subsidy to the richest 
district, then a_ = 0 = N U-rY or r = ^r^ where M and Y are the number 
^ r r r r 
^r 
of pupils in the richest district and the tax base of the richest district 
respectively. Supposedly under this plan, low-need, high-ability districts 
receive lower subsidies than high-need, low-ability districts. 
Much has been written about the equity of this plan, and many discus­
sions have been kindled over the relative merits and disadvantages of using 
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single-valued measures of need and effort. But incidence effects seem to 
have been neglected. For an empirical study of need and effort measures, 
see Rossmiller (22), 
The foundation plan, in modified version, will go into full effect in 
Iowa within the next several years under House File 65U (33). However, 
instead of holding the total state subsidy fixed at the 1969-TO level, the 
amount of total subsidy. A, will be financed by increased personal and 
corporate income taxes. Under this program, r is set at a uniform twenty 
mills and U is determined. Given U and r, each district's aid, a , is 
W 
calculated. This program will support school expenditures in any district 
up to the foundation. Any additional expenditure by a school district may 
be financed by a local income tax approved by referendum. 
Before examining this program with increased state support, this chap­
ter will examine an aid program with A fixed at the 1969-70 level. Instead 
of solving for r based on the richest district, the uniform twenty mills 
will be used for comparison to the modified foundation in Iowa, 
Given A = Zaj and r = ,02, U can be found as follows: 
For each district, a^ = N.U-rY, (l) 
«J J J 
For all districts, Ea. = UZN-rEY. 
J J j 
_ Za *rZY , , 
Then y = .1 .1 (2) 
Using the U from Equation 2, the aj's of Equation 1 are found. Because the 
mandatory r was set at twenty mills instead of using the richest district 
as the base, several districts may receive zero subsidy. This requires a 
new calculation of U with Y. and N of the zero subsidy districts removed 
J j 
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from Equation 2, since A is to be distributed only to those districts with 
positive a . 
W 
Using 1969-70 public school statistics listed in Table 55 of the 
Appendix, U was found to equal $446.03. This means that using the founda­
tion plan with a twenty mill mandatory levy and a fixed total state subsidy 
of A =Zaj = $149,372,000, the state of Iowa in 1969-70 could have supported 
local educational expenditures in each school district up to $446.03 per 
pupil. This foundation is about 60 percent of the state wide average ex­
penditure per pupil in 1969-70. 
With this U, and r set at twenty mills, the subsidy in each school 
district, aj, is then calculated using Equation 1. The results of this 
calculation are listed in Table 55 of the Appendix. 
The next task is to determine the effect of these results on tax 
revenues in Iowa. Using the data on general fund property taxes raised in 
1970 from Table 55 of the Appendix, the difference between the twenty mill 
levy and the 1969-70 levy can be determined for each district. The results 
indicate the change in property tax resulting from the use of the founda­
tion plan. These results are listed in Table 55 of the Appendix. 
If each school district operated at the foundation level, there would 
be no further tax change. However, most school districts operated above 
this foundation in 1969-70. Therefore, following the assumption that addi­
tional expenditures will be raised by a local Income tax, the difference 
between 1969-70 expenditures and the foundation in each district must be 
raised oy a local tax levied as a percentage of state income tax paid for 
that year. 
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If E.N, > N.U, •vdiere E, is the educational expenditure per pupil in 
J V J J 
district j in 1969-70, then a local tax must be levied equal to EjNj-NjU. 
In the case of zero subsidy districts, the additional local tax will equal 
E,N.-.02Y,. If PIT. is the state personal income tax paid in district J 
J 0 J J 
in 1969-70, then the local additional income tax is ZjPITj = EjNj-NjU, 
where Zj is the local income tax rate. This additional local income tax 
needed by school districts is listed in Table 55 of the Appendix. 
The above analysis gives the change in property tax and the additional 
local income tax by school district resulting from the implementation of 
this plan. The next task is to allocate these tax changes to various indi­
viduals and across income groups. 
One method of allocating the property tax changes would be to sum the 
change over all school districts and distribute this total tax change using 
the procedure of Chapter III. However, since data are available to subdivide 
tax changes and assets by types of counties, and since educational aid may 
cause uneven geographical tax burdens, a geographical refinement of distri­
bution ratios may be meide. The state asset survey (19) classifies counties 
into small: population of largest city under 5,000; medium: population of 
largest city 5,000 to 49,000; and certainty; population of largest city 
over 50,000. The asset survey also gives average agricultural, mercantile, 
and residential assets by income class by each type of county. For these 
classifications, see Paulsen (19, Tables 13, l4, and 15). Using this infor­
mation and assuming the property tax changes above fall only on these three 
types of assets, the tax changes by school district may be grouped by type 
of county. Classifying each school district into counties as listed in 
110 
Table 55 of the Appendix and summing the property and Income tax changes 
by type of county, the results listed in Tables l6 and 17 were obtained. 
Table l6 
Property tax changes by county classification 
foundation plan 
Property tax changes Amount in thousands 
Etaall counties $ -k9*9T7.6 
Medium counties -76,290,3 
Certainty counties -71.258.8 
Total $ -197,466.7 
Given the total reduction in property tax by type of county, some 
estimate of the sub-impacts of these taxes on agricultural, mercantile, 
and residential real property owners must be made. These total amounts 
may be assigned as sub-impact on the basis of relative percentages of 
the three types of taxable assets owned in each type of county. These 
relative percentages are obtained from Paulsen (19, Tables 13, lU, and 15). 
Using these ratios for small counties, it is found that U.U9 percent of 
total taxable assets are owned by mercantile owners, 76.59 percent by 
agricultural owners and 18.92 percent by residential owners. Therefore, 
the $49.9 million reduction in property tax in small counties resulting 
from this plan is allocated as change in impact on the basis of these per­
centages. The ratios of relative property ownership for the three types 
of counties are listed in Table l8. 
The sub-impacts on each type of asset owner in each county type may 
Ill 
Table 17 
Local income tax changes, foundation plan 1969-70 
:o. Mount Co. Mount Co, Mount 
1 7k5.1 34 1485.8 67 1006.3 
2 486.5 35 966.1 68 379.1 
3 789.8 36 1032.5 69 992.6 
k 830.9 37 1239.5 70 1861.9 
5 974.3 38 1172.7 71 1413.2 
6 1835.7 39 1365.1 72 635.2 
7 7208.7 40 1912.1 73 1236.9 
8 16u3.2 4l 1293.4 74 1640.0 
9 1605.8 42 2297.9 75 1460.6 
10 1143.1 43 1269.5 76 1033.9 
11 1563.1 44 1440.3 77 19606.3 
12 1272.3 45 1145.0 78 4234.7 
13 1606.7 46 1427.3 79 1429.6 
lit 859.0 47 856.3 80 755.6 
15 1023.8 48 1543.7 81 1372.0 
16 1861.8 49 1235.6 82 9859.3 
17 3794.7 50 2727.6 83 1162.0 
18 1440.5 51 535.9 84 1915.3 
19 746.9 52 5552.9 85 4375.4 
20 404.5 53 1522.5 86 1686,0 
21 1462.5 54 1230.0 87 756.6 
22 1568.7 55 1672.5 88 667,1 
23 3103.0 56 2809.8 89 591.2 
21» I4l8.1 57 12937.8 90 2843.3 
25 2641.4 58 1197.9 91 1756.2 
26 498.1 59 645.8 92 1487.6 
27 542.7 60 990.7 93 607.3 
28 1236.3 61 1092.3 94 2693,9 
29 3153.7 62 1530.9 95 988,6 
30 1106.7 63 1493.0 96 1007.2 
31 4946,2 64 3011.0 97 4974,4 
32 1027.5 65 826.6 98 654.4 
33 1719.4 66 934.0 99 2046,5 
Total 197784.9 
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Table l8 
Percentage of total taxable assets 
by type of asset and county classification 
Type of asset % of total assets 
Small counties 
Agricultural real 76.59 
Mercantile real U.Up 
Residential real 18.92 
Medium counties 
Agricultural real 58.30 
Mercantile real 5.^7 
Residential real 36.23 
Certainty counties 
Agricultural real 17.7% 
Mercantile real 13.6k 
Residential real 68.62 
113 
Table 19 
Allocation percentages for distribution of 
property tax changes by county classification 
County type Sub-impact % of impact 
Small 
Medium 
Certainty 
Agricultural owners 
Resident 
Nonresident 
Mercantile owners 
Noncorporate resident 
Noncorporate nonresident 
Corporate 
Residential owners 
Resident 
Nonresident 
Agricultural owners 
Resident 
Nonresident 
Mercantile owners 
Noncorporate resident 
Noncorporate nonresident 
Corporate 
Residential owners 
Resident 
Nonresident 
Agricultural owners 
Resident 
Nonresident 
Mercantile owners 
Noncorporate resident 
Noncorporate nonresident 
Corporate 
Residential owners 
Resident 
Nonresident 
91.62 
8.38 
68.62 
7.08 
2u.30 
93.28 
6.72 
91.80 
8.20 
ltU.92 
1.62 
53.46 
91.2u 
8.76 
84.32 
15.68 
52.90 
7.84 
39.26 
95.86 
4.14 
nk 
then be treated like the sub-impacts on these assets of Chapter III for 
allocating tax incidence among economic groups. In particular, each 
county type is treated as a unit and, using the ratios of Table 19, the 
sub-impacts are distributed among Iowa households, owners, nonresidents and 
the U.S. Treasury by the general method used in Chapter III. For alloca­
ting taxes on the three types of owners by income group, average asset-
income functions by type of county were constructed from the asset survey 
to obtain relative asset ownership by income group by county type. The 
relative ownership ratios are shown in Table 48 of the Appendix. The changes 
in impact and incidence of the property tax are shown in Tables 20 and 21. 
Since the additional local income tax is levied at a flat rate on state 
personal income tax paid in 1970, the total local income tax change in any 
district may be distributed across income groups proportional to the state 
personal income tax paid by each group. Income tax paid by income group 
is not available in Iowa by school districts. However, such information is 
available by county. Therefore, the income tax changes by districts in 
Table 55 of the Appendix were summed by county, using the Iowa Department 
of Public Instruction's classification of districts by counties; and the 
results are the entries in Table 17. The local income tax change in any 
county was then distributed across income groups using the ratios of state 
income tax paid by income group by county shown in Table 52 of the Appendix. 
Thus, if PITg is the total 1970 state income tax paid in county c and PIT^^ 
is the portion of the total paid hy AGI group i in 1970, then: 
^ci ~ • The local income tax assigned to AGI group i is then: 
PITc 
rg^fLITg), where LIT^ is the local income tax raised in county c. Then 
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Table 20 
Changes in impact and incidence of 
property tax — foundation plan^ 
Type of tax Net tax Treasury shift Nonresident Gross tax 
Agric. real 
Snail 
Medium 
Certainty 
Total 
-28,0^9.0 
-32,911.4 
- 8.713.6 
-69,674.1 
Merc, real noneorp. 
Snail - 1,170.6 
Medium - 1,419.7 
Certainty - 3«969»8 
Total noncorp. - 6,560.2 
Corporate 
Snail 
Medium 
Certainty 
Total corp. 
- 20k.1 
- 836,6 
- 1.430.9 
- 2,471.8 
Total mere, real - 9,032.0 
Residential real 
Snail 
Medium 
Certainty 
Total 
- 7,933.4 
-21,924.8 
-39.438.6 
-69,296.9 
- 6,978.8 
- 7,918.3 
• 1.945.5 
.16,042.7 
- 367.4 
- 454.7 
- 1,171.7 
- 1,993.9 
- 272.2 
- 1,115.5 
- 1.907.9 
- 3,295.7 
- 5,289.6 
- 876.2 
- 3,293.6 
- 7.436.8 
-11,606.6 
3,203.9 
3,647.4 
1.982.1 
0,033.4 
- 158.7 
67.4 
- 762.1 
- 980.3 
60.8 
278.8 
- 1,805.1 
634.7 
2,421.5 
2.022.2 
5,070.4 
-38,231.8 
-44,477.2 
-12.641.3 
-95,350.4 
- 1,696.8 
- 1,941.9 
- 5.903.7 
- 9,542.5 
- 544.4 
- 2,231.1 
- 3.815.9 
- é',591.5 
-16,134.0 
- 9,444.4 
-27,639.9 
-48.897.7 
-W5I5W2.I 
^Entries in thousands of dollars 
Table 21 
Changes in local tax incidence among 
resident inccxne groups — foundation plan 
Type of tax Adjusted gross income bracket (in thousands of dollars) 
0<3 3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Agricultural real -16740.2 - 8723.4 - 8369.1 -12963.3 -12029.2 - 4569.7 - 2115.1 - 4174.9 
Mercantile real - 974.3 - 773.5 - 864.8 - 1599.0 - 1643.7 - 1076.0 - 478.8 - 1222.6 
Residential real - 9815.4 - 6782.9 - 7087.5 -13037.0 —18284.8 - 7500.2 - 2577.4 - 4212.6 
Total property 
-27529.9 -16279.8 -16321.4 -27599.3 -31957.7 -13145.9 - 5171.3 - 9610.1 
Unshifted business -17091.7 - 8982.3 - 8626.7 -13427.5 -12396.4 - 5243.9 - 2458.5 - 5161.9 
Local income tax + 58.0 + 4124.0 +10746.0 +27879.0 +48311.0 +23739.0 + 9848.0 +20339.0 
Net local -27471.9 -12155.8 - 5575.4 + 279.7 +16353.3 +10593.1 + 4676.7 +10728.9 
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using this procedure and the itemization and marginal rates of Table 7, 
Chapter III, the treasury export and net tax are determined, much like the 
state personal income tax. The resulting net local income tax burdens on 
AGI groups are shown in Table 21, The total impact and incidence of Iowa's 
taxes under the foundation plan, incorporating all tax changes, are shown 
in Tables 22, 23, and 2k, There is no change in impact and incidence of 
state taxes on businesses, since these were not affected by the foundation 
plan. Before evaluating these results, the percentage equalizing plan will 
be examined so that differences in resulting tax burden among the plans 
may be compared. 
The Percentage Equalizing Plan 
Under a percentage equalizing grant-in-aid program, general purpose 
aid is distributed in such a way that the state pays the local authorities 
a share — or percentage — of locally determined school expenditures. The 
objective of this type of program is to have school district expenditures 
and property tax rates move in a one-to-one relationship. 
Again, holding the total state educational subsidy fixed at the I969-
70 level and assuming fixed district school expenditure, the formulation of 
this plan is a = (l-XY./H )E^N , where a is the grant to the Jth district, 
J J J J J J 
Y 
X is a constant, usually between zero and one, representing the local share 
of total school support; Y./N. is the assessed valuation of property per 
J J 
pupil in district j, Y is the average assessed valuation per pupil in the 
state; and EjNj is the total 1969-70 school expenditure in district j. Then 
for all districts, Ea^ = EE^Nj- • With Ea^ = A, known and using Ej, 
Y 
Table 22 
Impact and incidence of state taxes on households, 
foundation plan 
(Millions of dollars) 
Taxes on Households Nonresident U.S. Impact on 
households households Treasury households 
Sales and use 13k.5 7.0 19.5 161.0 
Personal incone 91.7 8.6 20.5 120.8 
Motor fuel 60.0 4.0 7.6 71.6 
Beer and liquor 9.0 ——— 
— 
9.0 
Cigarette and tobacco 29.8 
— 
29.8 
Inheritance 15.0 1.7 16.7 
Local income tax 145.0 15.0 37.8 197.8 
Total 485.0 34.6 87.1 606.7 
Table 23 
Impact and incidence of state property taxes, 
foundation plan 
(Millions of dollars) 
Taxes on Households Resident owners Non- U.S. Impact 
property of business residents Treasury 
Business realty 22.2 
Farm land 
Other property 19.9 
Residential realty 
a. Renters 15.T 
b. Owners 59.2 
Total 117.0 
30.5 
81.3 
9.8 
18.9 
9.6 
16.5 
121.6 
5.6 
50.6 
U8.5 
18.0 
36.1 
120.1 
108.9 
82.3 
ll.lt 
113.0 
91.8 
U03.1 
Table 2k 
Incidence of state and local teûtes by income group, foundation plan 
Adjusted gross income bracket (in thousands of dollars) 
Type of tax 0<3 3<5 5<7 7<10 10<15 15<20 20<25 >25 
Sales & use 
Incidence 23120 1845% 2089% 36851 37950 11756 3822 10211 
% of income .0308 .0268 .0240 .0214 .0169 .0136 .0115 .0128 
Motor f\iel 
Incidence 9120 8ll8 9945 16439 16219 4379 1267 4107 
% of income .0121 .0118 .0114 .0095 .0072 ,0050 .0038 .OO5I 
Pers. income 
Incidence 4? 2654 6971 19207 30505 13371 5564 13356 
% of income .0000 .0038 .0080 .0111 .0136 .0155 .OI68 .OI68 
Beer & liquor 
Incidence IO96 948 
% of income .0014 .0013 
1146 
.0013 
2088 
,0012 
2407 
,0010 
736 
.0008 
236 
.0007 
393 
.0004 
Gig. & tobacco 
Incidence 5139 4032 4225 6702 
% of income .OO68 .OO58 .0048 .0038 
6439 
,0028 
1815 
.0021 
559 
.0016 
827 
,0010 
Corp. income 
Incidence 651 578 653 1184 1381 553 219 1630 
% of income .0008 .0008 .0007 .0006 .OOO6 .0006 .OOO6 .0020 
Table 2k (Continued) 
Type of tax 0<3 
Adjusted gross income bracket (in thousands of dollars) 
3<5 5<7 7<10 10<15 15<20 20<25 >25 
Other state 
Incidence 1716 2401 29^3 5362 kk8l 1930 1222 ;5U9 
% of income ,0022 .003% .0033 .0031 .0020 .0022 .0037 .OO69 
All state 
Incidence U0889 37105 46777 87833 99382 3U508 12889 36073 
% of income ,05UU .05U0 .0538 .0510 .OUUO .oUOl .0390 .0U53 
Property 
Incidence 44372 
% of income .0591 
29846 30787 39002 43153 19945 5905 22008 
.0434 .0354 .0226 .0193 .0231 .0178 .0276 
Local income 
Incidence 58 4l24 10746 27879 48311 23739 9848 20339 
% of income ^0000 .0059 .0123 .0162 .0216 .0276 .O298 .0255 
All local 
Incidence 44430 33970 41533 6688I 91464 43684 15753 42347 
% of income .0592 .0493 .0477 .0388 .0409 .0508 .0477 .0532 
All St.  & local 
Incidence 85319 71155 88310 154714 190846 78192 28642 78420 
% of income .1137 .1034 ,10l6 .0899 .0853 .0909 .0868 .0986 
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NJ, Yj and Y from Table 55 of the Appendix, X can be found from: 
Y[ZE.N.-Ea 1 
Y _ •' * 
(l-XY./N )E N 
Using this X in a. = " " » each district's aid can be determined, 
Y 
However, in doing this, severed, districts receive zero aid. The Yj and 
N. of these districts must be subtracted from the total Y. and N and a 
^ i i 
new X calculated. The resulting X is found to be X = ,66, This means 
that if A were fixed, in 1969-70 local funding in an Iowa school district 
with average assessed value per pupil would have accounted for 66 percent 
of the total educational expenditures in the district. Using this X, the 
aj's are then calculated and are shown in Table 55 of the Appendix, 
For those districts receiving aid, the difference in property tax 
under this plan is the difference in state aid from the 1969-70 year, 
assuming no change in school district expenditures. Therefore, if d. 
J 
denotes the change in property tax, d^ = a^ ^^g^-a^, These dj's are listed 
in Table 55 of the Appendix. For those districts receiving zero aid, the 
change in property tax is d^ = aj In other words, if a district 
received $10,000 in state aid in 1969 and zero under the percentage equal­
izing plan, the district must now raise the $10,000 in local effort if 
expenditures are to remain the same. 
These dj's are then grouped by type of county as was done for the 
foundation plan. The resulting property tsoc changes are shown in Table 25. 
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Table 25 
Property tax changes by county classification. 
percentage equalizing plan 
Property tax changes Amount in thousands 
Shall counties 
Medium counties 
Certainty counties 
Total 
$ 10,005.7 
- 6,159.6 
-20.859.3 
$ -17,013.2 
Then, using the ratios of Tables 17 and l8, these property tax changes are 
allocated to agricultural, mercemtile and residential real taxes and dis­
tributed using the same procedure as the foundation plan. The resulting 
change in tax burden and incidence results are presented in Tables 26, 27, 
28, and 29. Under this plan, there is no change in the Impact and incidence 
of state taxes, since the plan only affects property taxes. However, un-
shifted business taxes are affected and consequently, the total income is 
altered. As a result, the effective rate estimates of all taxes are altered. 
The incidence tables constructed for the two types of plans under fixed 
subsidy yield the following results. First considering the total shifting 
and incidence on lowans and external groups, it is found that neither plan 
affects the impact and incidence of Iowa's state taxes on businesses. This 
is as expected, since the programs involve cheaiges only in local property 
or local income taxes. However, taxes on households other than property 
taxes under the foundation now include the additional local income taxes. 
Comparison of Incidence Patterns 
12U 
Table 26 
Changes in impact and incidence of 
property tax — percentage equalizing plan^ 
Type of tax Net tax Treasury shift Nonresident Gross tax 
Agric. real 
aaall 
Medium 
Certainty 
Total 
+ 5,622.3 
- 3,112.0 
- 2.550.7 
40.4 
Merc, real noncorp 
Snail + 23k.6 
Medium - 114.6 
Certainty - 1.162.1 
Total noncorp. - 1,042.1 
Corporate 
Shall 
Medium 
Certainty 
Total corp. 
+ UO.9 
67.5 
- 418.8 
- 445.4 
Total mere, real - 1,487.5 
Residential real 
anall 
Medium 
Certainty 
Total 
+ 1,590.2 
- 1,770.2 
-11.634.2 
-11,014.2 
+ 1,398.9 
- 184.6 
- 569.5 
+ 550" 
+ 73.7 
36.7 
- 343.0 
- 306.0 
54.5 
90.0 
558.5 
- 593.9 
900.0 
+ 175.6 
- 265.9 
- 2.086.8 
- 2,177.1 
+ 642.2 
- 294. 5  
- 580.2 
- 232. 5  
31.9 
5.5 
223.1 
196.7 
13.6 
22.5 
139.6 
345.1 
+ 127.2 
- 195.4 
- 592.5 
- 660.8 
+ 7,663.4 
- 3,591.1 
- 3.700.4 
+ 371.9 
+ 340.1 
- 156.8 
- 1.728.1 
- lIsU.S 
+ 109.1 
- 180.1 
- 1.117.0 
- 1,187.9 
- 2,732.8 
+ 1,893.0 
- 2,231.6 
-14.313.6 
-14,652.1 
a 
Entries in thousands of dollars 
Table 2? 
Changes in resident property tax incidence 
among income groups - equalizing plan 
IÇype of tax 0<3 
Adjusted gross income bracket (in thousands of dollars) 
3<5 5<T 7<10 10<15 15<20 20<25 > 25 
Agricultural real - $87.0 - l^k.k + 75.4 + 221.8 * 582.7 + l6U.O + 73.7 + 39.8 
Mercantile real - 165.6 - 133.5 - 145.3 - 269.7 - 340.6 - 165.0 - 62.4 - 205.8 
Residential real -1250.3 - 907.4 - 956.6 -2132.7 -3583.3 -1557.4 - 532.4 - 894.4 
Total Iowa residents -2002.9 -1195.3 -1026.5 -2180.6 -3341.2 -1558.4 - 521.1 -1060.4 
Unshifted bus. tax - 649.2 - 202.5 + 31.0 + 1UO.6 + 429.9 + 65.8 + 33.8 - 126.9 
Table 28 
Impact and incidence of state property taxes, 
percentage equalizing 
(Millions of dollars) 
Taxes on Households Resident owners Non- U.S. Impact 
property of business residents Treasury 
Business realty, 
personalty 26.7 
Farm land — 
Other property 19.9 
Residential realty 
a. Renters 27,7 
b. Owners IOU.6 
Total 178.9 
33.5 
151.1 
9.8 
20.4 
18.2 
16.5 
19k.b 
10.0 
65.1 
52.9 
35.5 
36.1 
20.8 
1u5.3 
133.5 
20k.8 
82.3 
163.1 
583.7 
Table 29 
Incidence of state and local taxes by income group, percentage equalizing 
Type of tax 0<3 
Adjusted gross income bracket (In thousands of dollars) 
3<5 5<7 7<10 10<15 15<20 20<25 >25 
Sales & use 
Incidence 23120 1845k 2089% 36851 37950 11756 3822 10211 
% of income .0301 .0264 .0238 .0212 .0168 .0135 .0114 .0127 
Motor fuel 
Incidence 9120 8ll8 99U5 16439 I6219 4379 1267 4l07 
% of income .0118 .OII6 .0113 .0094 .0072 .0050 .0038 .0051 
Pers. income 
Incidence 4? 2654 6971 19207 30505 13371 5564 13356 
% of income .0000 .0038 .0079 .0110 .0135 .0154 .OI67 .OI67 
Beer & liquor 
Incidence IO96 948 1146 
% of income .0014 .0013 .0013 
Gig. & tobacco 
Incidence 5139 4032 4225 
% of income .0067 .0057 .0048 
Corp. income 
Incidence 651 578 653 
% of income .0008 .0008 .0007 
2088 
,0012 
6702 
.0038 
1184 
.0006 
2407 
,0010 
6439 
.0028 
1381 
,0006 
736 
.0008 
1815 
.0020 
553 
,0006 
236 
.0007 
559 
.0016 
219 
.0006 
393 
.0004 
827 
.0010 
1630 
.0020 
Table 29 (Continued) 
Adjusted gross income bracket (in thousands of dollars) 
Type of tax 0<3 3<5 5<7 7<10 10<15 15<20 20<25 >25 
Other state 
Incidence 1716 2U01 29^3 5362 kUQl 1930 1222 5549 
% of income .0022 .003% .0033 .0030 .0019 .0022 .0036 .OO69 
All state 
Incidence 40889 37185 46777 87833 99382 3U508 12889 36073 
% of income .0533 .0533 .0533 .0506 .oUUl .0398 .0387 .0U51 
Property 
Incidence 69899 41*931 46o8l 64420 71770 31533 10555 30558 
% of income .0911 .0645 .0525 .0371 .0319 .0364 .0317 .0382 
Local incone 
XncidcncG ^ 
% of d.nC01I16 WMM AVM —«# 
All local 
Incidence 69899 44931 46o8l 64420 71770 31533 10555 30558 
% of income .0911 .0645 .0525 .0371 .0319 .0364 .0317 .0382 
All St.  & local 
Incidence IIO788 82116 92858 152253 171152 66o4l 23444 6663I 
% of income .1444 .1179 .1058 .0878 .076I .0763 .0705 .0833 
129 
As shown in Table 22, an additional $198 million would have had to be 
raised in 1969-70 to support the same educational expenditures if a 
property tax reduction to a flat twenty mills were given. This is, of 
course, a sizable increase on wage earners at the local level. It is 
estimated that the average local income tax rate would have to have been 
about 5 percent of taxable income, and in some counties, the local income 
tax would have been more than state income taxes. It is questionable 
whether a tax of this size would have passed a referendum. The large in­
crease in local income tax is due in part to the fixed subsidy at the 1969-
70 level, which appears much too low to support a foundation plan even at 
the 50 percent of state average expenditure per pupil level. Therefore, 
a better picture of local effort under a foundation in Iowa will be gotten 
when the incidence effects of an increased subsidy foundation plan are ana­
lyzed in Chapter V. 
Nevertheless, under this foundation program, 73 percent of the local 
income tax burden would fall on Iowa households. The effect of the local 
income tax would lower the incidence of state taxes on lowans to 80 percent 
of impact, compared to 83 percent before the foundation plan and under a 
percentage equalizing plan. 
The reduction in property tax impact as a result of the foundation plan 
is found to be about $197 million. The impact of these taxes is $U03.1 
million compared to $599 million before the foundation. As a result of 
allocating the property tax changes, only 59 percent of this impact is borne 
by lowans, compared to 6U percent before the plan. Nonresidents bear 13 
percent of the impact, and the U.S. Treasury, 28 percent. 
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Using the incidence estimates of the percentage equalizing program, 
it is found, surprisingly, that the total impact of property taxes is 
reduced frcsn $599 million before the plan to $583.7 million using the 
plan. In effect, this shows that the same level of school expenditures 
could have "been supported in 1969-70 vith fever property tax funds. Of 
course, overall figures of tax savings do not take into account equity con­
siderations in the distribution of funds. Also under this program, it is 
estimated that 6U percent of the property tax impact falls on lovans, the 
same as before the plan, but higher than the 58 percent of the foundation 
plan. Also the same percentages of export hold before and after the pro­
gram, i.e., 11 percent to nonresidents and 2k percent to the U.S. Treasury. 
Other than these changes, few differences occur in overall tax burden 
between the plans. 
Impact and incidence ccnparisons by totals, however, do not show the 
more interesting comparisons by income groups. Incidence Tables lU, 2h, 
and 29 show the effective tax rates across income groups. Using this infor­
mation it is possible to compare the effective rate structure of any tax or 
all taxes combined among the aid programs. 
One way of interpreting the progressivity or regressivity of a tax is 
to examine the rate of change of the effective rate as income increases. 
For ranges of income where this rate of change is positive, the tax is said 
to be progressive in that range. Where the rate of change is negative, the 
tax is said to be regressive. Where the rate of change is zero, the tax is 
proportional. 
Using this concept, rates of change in effective rates can be found 
from the estimates of Tables lU, 2k, and 29. With the average adjusted gross 
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Table 30 
Comparison of effective rate changes* 
Income 
group 
Model 
year 
1970 
Foundation 
Percentage 
equalizing 
ALL STATE AND LOCAL TAXES 
7<10 
10<15 
15<20 
20<25 
> 25 
7 <10 
10<15 
15<20 
20<25 
> 25 
-0.1158 -0.0435 -0.1120 
-0.0619 -0.0088 -0.0595 
-0.0732 -0.0479 -0.0736 
-0.0320 -0.0129 -0.0328 
0.0010 0.0114 0.0004 
-0.0118 -0.0080 -0.0113 
0.0062 0.0058 0.0063 
ALL STATE TAXES 
0.0000 -0.0017 0.0000 
0.0000 -0.0010 0.0000 
-0.0110 -0.0115 -0.0110 
-0.0179 -0.0196 -0.0182 
-0.0089 -0.0079 -0.0087 
-0.0021 -0.0021 -0.0021 
0.0031 0.0031 0.0031 
ALL LOCAL TAXES 
0<3j. 
5<7*} . 
7<10'i. 
ic<i5;. 
i5<2o;, 
20<25; 
> 25 
•0.1158 
•0.0619 
-0.0622 
•0.0140 
0.0098 
-0.0095 
0.0030 
-O.OU18 
-0.0079 
-0.036k 
0.0059 
0.0201 
-0.0060 
0.0027 
-0.1086 
•0.0634 
.0.0630 
-0.0146 
0.0091 
-0.0091 
0.0032 
^Entries x 10"^ 
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income in each AGI group as a base, the rates of change in effective rates 
in Table 30 were constructed using the following formulation for discrete 
income groups. 
ERi i-ERi 
Rate of change in effective rate = , where ER is the 
W'i 
effective rate in any AGI bracket; ER^^ is the effective rate in the next 
lowest AGI bracket; is the average AGI associated with Y. is 
the average AGI associated with ER^^. 
The graphical representation of the effective rate structures for the 
various plans for selected categories of taxes is given in Figure 21. In 
this figure, effective rates are plotted against average adjusted gross 
income and smooth curves are fitted to the estimates. 
The results in Table 30 show that the implementation of a percentage 
equalizing plan has only minor effects on the overall state and local inci­
dence structure. However, under the foundation plan, although the signs 
of the rates of change sure the same as before the plan, the overall state 
and local incidence structure becomes less regressive for negative values 
and more progressive for positive values. This is illustrated in Figure 21. 
The main cause of this decrease in regressivity is illustrated in Table 30. 
Although there is a slight increase in regressivity for all state taxes 
combined in the lower income classes as a result of the effect of unshifted 
business taxes on income, this is not enough to offset the strong decrease 
in regressivity of the local taxes. The category of all local taxes in 
Table 30 includes the new local income tax, a progressive tax. Since the 
amount of this tax is about $200 million and is distributed across income 
groups on the basis of relative state income taxes paid, a tax which is 
.17 — 
.16 — 
.15 
.14 — 
.13 — 
.12 — 
0) 
2 .11 H 
0) 
'5 .10 —j 
G .09 -
.08 -
.07 — 
.06 — 
.05 — 
.oU 
Base year & I969 PE 
1969 foundation 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 
2 u 6 8 10 12 14 16 18 20 22 2k 26 28 30 32 34 36 38 
Average AGI (In thousands of dollars) 
Figure 21. Effective tax rate structure - ail state and local taxes 
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itself progressive, it is not surprising that the local tax structure is 
less regressive. The progressive effects of the local income tax offset 
to seme extent the regressive effect of the property tsuc. This effect at 
the local tax level carries through to the state and local category* Some­
what surprising, however, is the fact that even with the sizable local 
income tax, all local taxes are still regressive below $T,000 AGI. The 
assumption that local school expenditures above foundation would be raised 
by the local income tax is the most favorable assumption that could be made 
for making the local tax structure more progressive. The results of Table 
30 seem to indicate that if property taxes or seme combination of local in­
come and property taxes were used to support educational expenditures above 
foundation in 1969-70, the local tax structure would have been no less 
regressive than that of the foundation program of Table 30, 
Figures 21, 22, and 23 show the absolute incidence patterns on income 
groups, rather than rate changes. In Figure 21, it is shown that under the 
foundation plan, income groups below about $8,000 AGI bear less burden 
of all state and local taxes in terms of effective rates than before the 
plan. But income groups above $8,000 have higher effective rates than before 
the plan. 
Comparing these results to the percentage equalizing plan, it is shown 
that although effective rates are lower throughout the income groups, no 
structural change occurs. 
Figure 22 shows that compared to pre-plan burdens, a slight increase 
of burden of state taxes would occur under the foundation plan for AGI 
groups below $12,000, Very little change would occur for the percentage 
equalizing plan. 
.13 —1 
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.10 — 
.09 — 
4> . 08 — 
Î 
> .07 — 
% .06 
.05 
.OU . 
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0 
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z Base year & 
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1—i—i—i—i—i—i—i—r 
2 u 6 8 10 12 11» 16 18 
1—i—i—i—r 
20 22 2k 26 28 
1—i—r 
30 32 3k 
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Figure 22. Effective tax rate structure - all state taxes 
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Figure 23. Effective tax rate structure - all local taxes 
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Figure 23 shows that compared to pre-plan burden, the foundation plan 
burdens are lighter below about $10,000 AGI and heavier above. There is 
little change for the percentage equalizing plan. 
It would appear from the above analysis, that a plan involving pure 
property tax changes would have resulted in relatively minor effects on the 
effective rate patterns of state and local taxes in Iowa in 1969-70, whereas 
a foundation plan, augmented in part by a different type of tax, may have 
significantly affected rate patterns. 
As noted at the beginning of this chapter, the above analysis was 
carried out using a subsidy fixed at the 1969-70 level for Iowa. The next 
chapter will examine the same impact and incidence pattern changes with an 
increased state subsidy. 
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CHAPTER V. IOWA TAX BURDENS UNDER ALTERNATIVE 
EDUCATIONAL FINANCE PROGRAMS (INCREASED SUBSIDY) 
The analysis of this chapter follows closely that of Chapter IV. 
However, in this chapter, tax burden changes from the 1969-70 Iowa study 
result not only from the implementation of a foundation educational grant 
program and a percentage equalizing plan, but also from increased personal 
and corporate income taxes. 
In June 1971» the sixty-fourth General Assembly of the Iowa legisla­
ture passed a bill, known as House File 65^ (33), raising the state person­
al. and corporate income taxes to support a new educational finance plan. 
The plan is essentially a modified theoretical fixed unit or foundation 
plan. The purpose of this chapter is to examine the impact and incidence 
patterns of Iowa taxes using the new revenues of H.F, 65^ to support first, 
a plan similar to the foundation under the bill and second, a percentage 
equalizing plan. 
The Modified Foundation Aid Plan 
The state aid program adopted by Iowa under H.F. 654 is similar to 
that discussed in Chapter IV, where state aid to district j is a, = N.U-rY . 
«J 0 J 
The mandatory property levy is set at twenty mills, and the legislatively 
determined foundation is initially set at 70 percent of the state wide 
average expenditure per pupil expected in the 1972-73 school year, the year 
the plan is to be implemented. 
Two conditions of H.F. 65U modify the theoretical foundation plan. 
First, as was noted in Chapter TV, the state will support educational 
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expenditures up to the foundation U, but local expenditures in excess of 
the foundation will have to be raised by a local income tax approved by 
referendum in the local district. The second modification guarantees a 
minimum of $200 per pupil state aid to each district, provided the millage 
in a district falls by less than 10 percent. 
Using estimates of state aid under this program, the Iowa Department 
of Revenue estimated the additional tax necessary to support a transition 
to such a program,^ For the first year of operation, 1972-73, it was 
estimated that $51,847,000 additional revenue would be needed. Under H.F. 
65k, this additional revenue is to be raised by increasing personal income 
taxes by $Ul»,8Ul,000, and corporate income taxes by $12 million over the 
1970 revenues. It was estimated that $5 million of the new revenue would 
not be used for school aid. 
With these revenue changes, it would be possible to examine estimated 
tax burdens resulting from H.F, 63^ if estimates of school expenditures 
and tax bases were available for the 1972-73 school year. In the absence 
of such data, the burden estimates of this chapter are based on the school 
statistics of the 1969-70 year. In effect then, the estimates obtained in 
this chapter answer the question "What would have been the impact and 
incidence of Iowa taxes under the new foundation state aid program with an 
increased subsidy equal to the 1972-73 aid level?" This will give an ap­
proximation of state incidence under Iowa's foundation plan. However, to 
the extent that economic conditions have changed since 1970, it must be 
^This process was explained in a personal communication with .'Ir. Lloyd 
Chaney of the Iowa Revenue Department in March, 1972. 
lUo 
kept in mind that the tax burdens estimated in this chapter are approxima­
tions, and are not based on current econcmic conditions. 
The estimated $12 million increase in corporation income taxes may be 
added to the $23,625,200 collected in 1970 to obtain the new impact of 
corporation income taxes on corporate owners. This $35,625,200 is then 
allocated among residents and nonresidents according to the method of 
Chapter II, The impact of the new corporate tax revenues is listed in 
Tables 35 and 37 at the end of this chapter. From the $UU,8Hl,000 increase 
in Income taxes, an estimated $3,^00,000 nonresident increase is subtracted. 
From the estimates of net income taxes falling on lowans, using the marginal 
and itemization rates of Table 7, the treasury export and net tax incidence 
of the personal income tax is subtracted, and the results are recorded in 
Table 31. 
To determine the impact and incidence of taxes under the Iowa founda­
tion plan with the increased revenue of $51,847,000, it was assumed that 
the increased revenue is used solely for state aid to districts for operat­
ing expenses. Therefore, the new total state aid is the sum of the total 
state aid to school districts in 1969-70, plus the increased revenues of 
the personal and corporate income taxes. 
The new total state aid, S, equals $lU9,372,000 + $51,8^7,000, or 
S = $201,213,000. Under the Iowa foundation, each school district will 
levy a basic twenty mills property tax rate to its assessed value. Then, 
since S = Ea , U can be found using S = ^a, = U^N.-,022y or U = S+,02SY 
J J 0 J 
where, again, U is the foundation expenditure per pupil, Nj represents the 
lul 
Table 31 
Estimated personal income tax 
collections and incidence - Iowa 1972 
(in thousands of dollars) 
AGI Estimated U.S. Treas. Net tax 
bracket 1972 tax ^ export incidence 
.5 0.0 0.00 0.00 
.5<1 0.2 0.00 0.20 
1<2 3.9 0.06 3.84 
2 <3 hh.3 1.44 42.86 
3<k 1211.8 54.29 1157.51 
U<5 2589.7 149.94 2439.76 
5<6 4199.6 332.61 3866.99 
6<7 6kh5.1 579.41 5865.69 
7<8 8869.1 987.13 7881.97 
8<9 10364.1 1241.62 9122.48 
9<10 11336.9 1378.57 9958.33 
10<15 49131.7 6721,22 42410.48 
15<20 23605.0 4909.84 18695.16 
20<25 10841.0 3134.13 7706,87 
>25 28414.3 9356.83 19057.47 
Total 157056.7 28847.09 128109.60 
Source: Iowa Department of Revenue, These figures are net of 
$12,000,000 estimated nonresident export. 
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number of pupils in district j and Y is the assessed value of district j. 
J 
Using Iowa school statistics for 1969-70 listed in Table 55 of the Appendix, 
U is found to be $526,15 per pupil. However, using this figure in the aid 
formula, sane districts receive less than $200 per pupil in aid. The 
reduction in millage in such districts must be examined to determine whether 
the reduction to twenty mills is greater than a 10 percent change. Under 
the bill, in a district receiving less than $200 per pupil, if the millage 
drop is less than 10 percent, the district will receive $200 per pupil. If 
the millage drop is greater than 10 percent, the district will receive $200 
per pupil minus the property tax revenue resulting from the millage reduc­
tion in excess of 10 percent. These modifications cause a change in the 
foundation figure calculated above, A new foundation must be calculated, 
subtracting the aid to those districts under the $200 minimum from S and 
eliminating any zero aid districts from the calculation. The new aid 
foundation is estimated to be $525.62 per pupil. This is 70,26 percent of 
the 1969-70 state wide average expenditure per pupil, which conforms to the 
legislatively determined minimum level of educational support of H.F, 65u. 
Using the foundation, each district's subsidy, a , is calculated and 
J 
listed in Table 55 of the Appendix, Since twenty mills was used for r, the 
changes in property tax by district and county class are the same as the 
property tax changes under the foundation plan of Chapter IV, These values 
are shown in Table I6 of Chapter IV. 
Again, under this plan, most districts operate above the foundation 
level of school support provided by the state. Therefore, the difference 
between state aided levels of expenditure and actual levels must be supported 
lU3 
by a local income tax. For most districts, this difference is ; 
d = EjN -UII . However, for zero aid districts the difference is; 
J J d 
dj = EjNj-.02Yj. For districts receiving aid under the $200 provision, 
the difference is: d. = E.N -.02Y - aid under the $200 provision, 
J J J j 
Using the 1969-70 school statistics of Table 55 of the Appendix, the result­
ing additional local income taxes tgr school districts were calculated Euid 
are shown in Table 55 of the Appendix* The local income tax changes summed 
by county classification are shown in Table 32, 
The impact and incidence of the property tax change are the same as 
that calculated in Chapter IV, since these changes are the same under both 
foundation plans. These results are listed in Table 20 of Chapter IV, The 
property tax incidence changes by income group under this plan are shown 
in Table 33. 
Since the additional local income tax is levied at a flat rate on 
state personal income taxes paid and these taxes have increased from 1970 
under H.F. 654, the total local income tax change in any district must be 
distributed across income groups proportional to estimates of new state 
income taxes paid by each AGI bracket for each county. These new ratios 
are shown in Table 53 of the Appendix. The remaining procedure for distrib­
uting the local income tax is the same as Chapter IV, and will not be 
repeated here. The net local income tax change by AGI bracket is shown in 
Table 33. The total tax burden results, incorporating all tax changes under 
H.F, 654 and assuming no other tax changes fran the 1969-70 tax structure, 
are shown In Tables 3^, 35, 36, and 37. 
Table 32 
Local income tax changes - 1972 foundation 
(in thousands of dollars) 
Co. Ant. Co. Ant. Co, Mt. 
1 59k.5 34 1086.1 67 771.2 
2 378.2 35 790.6 68 219.6 
3 H52.U 36 853.8 69 758.0 
k 567.9 37 1003.0 70 1147.1 
5 785.6 38 884.6 71 1064.5 
6 1370.1 39 1058.5 72 498.8 
7 4905.5 4o 1507.2 73 915.8 
8 1219.7 4l 1036.7 74 1362.5 
9 1002.9 42 1832.1 75 989.2 
10 790.5 43 936.0 76 837.4 
11 1175.8 44 1088.7 77 14291.7 
12 949.T 45 871.3 78 2430.8 
13 1302.3 46 1172.3 79 1087.1 
lU 549.9 47 690.0 80 628.8 
15 641.6 48 1197.2 81 1091.7 
l6 1458.2 49 861.7 82 7318.5 
17 2908.6 50 2020.1 83 871.6 
18 1087.4 51 284.8 84 1540.9 
19 457.4 52 4651.2 85 3415.3 
20 258.6 53 1121.7 86 1283.5 
21 1086.5 54 933.5 87 568.1 
22 1123.9 55 1387.0 88 406.9 
23 2084.5 56 2095.0 89 423.7 
2k 1009.4 57 9840.5 90 1997.3 
25 2093.0 58 939.1 91 1233.6 
26 338.7 59 458.3 92 1101.9 
27 374.3 60 719.7 93 467.9 
28 864.4 61 838.3 94 1891.6 
29 24I4.1 62 1213.3 95 676.6 
30 840.3 63 1025.7 96 722.1 
31 3817.9 64 2273.0 97 3161.0 
32 762.1 65 637.5 98 509.5 
33 1139.9 66 684.0 99 1657.1 
Total 146139.5 
Table 33 
Changes in local resident tax incidence 
among incœie groups - foundation plan 
Adjusted gross income bracket (In thousands of dollars) 
Type of tax 0<3 3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Agricultural real -l67k0.2 - 8723.4 - 8369.1 -12963.3 -12029.2 - 4569.7 - 2115.1 - 4174.9 
Mercantile real - 974.3 - 773.5 - 864.8 - 1599.0 - 1643.7 - 1076.0 - 478.8 - 1222.6 
Residential real - 9815.4 - 6782.9 - 7087.5 -13037.0 -18284.8 - 7500.2 - 2577.4 - 4212.6 
Total Iowa residents -27529.9 -16279.8 -16321.4 -27599.3 -31957.7 -13145.9 - 5171.3 - 9610.1 
Unshifted business -17091.7 -8982.3 - 8626,7 -13427.5 -12396.4 - 5243.9 - 2458.5 - 5161.9 
Local income tax + 29.0 +2951.0 + 7871.0 +20609.0 +35152.0 +17396.0 + 7218.0 +15170.0 
Net local -27500.9 -13328.8 - 8450.4 - 6990.3 + 3194.3 + 4240.1 + 2046.7 + 5559.9 
Table 3U 
linpeict and incidence of state taxes on households 
1972 foundation 
(Millions of dollars) 
Taxes on Households Nonresident U.S. Impact on 
households households Treasury households 
Sales and use 13k.5 7.0 19.5 161.0 
Personal income 128.1 12.0 20.9 169.0 
Motor fuel 60.0 4.0 7.6 71.6 
Beer and liquor 9.0 — — 9.0 
Cigarette & tobacco 29.0 — —— 29.8 
Inheritance 15.0 —— 1.7 16.7 
Local income tax 106.U 11.0 28.7 1U6.I 
Total 482.8 3U.O 86.U 603.2 
Table 35 
Impact and incidence of state taxes on business 
1972 foundation 
(Millions of dollars) 
Taxes on 
business 
Households Resident owners 
of business 
Non­
residents 
U.S. 
Treasury 
ninpact on 
business 
Sales and use 
Motor fuel 
Corp. income 
Total 
6.8 
5.0 
Insurance premium 11.4 
6.1* 
29.6 
21.7 
5.0 
1.1 
3.9 
31.7 
9.1 
9.9 
0.6 
7.5 
27.1 
21.0 
13.3 
2.6 
17.8 
54.7 
58.7 
33.1 
15.7 
35.6 
143.1 
Table 36 
Impact and incidence of state property taxes 
1972 foundation 
(Millions of dollars) 
Taxes on 
property 
Households Resident owners 
of business 
Non­
residents 
U.S. 
Treasury 
Impact 
Business realty 22.2 
Farm land — 
Other property 19.9 
Residential realty 
a. Renters 15.T 
b. Owners 59.2 
Total 117.0 
30.5 
81.3 
9.8 
18.9 
9.6 
16.5 
121.6 
5.6 
50.6 
48.5 
18.0 
36.1 
11.U 
113.0 
120.1 
108.9 
82.3 
91.8 
u03.i 
Table 37 
Incidence of state and local taxes by income group - foundation plan 
Type of tax 0<3 
Adjusted gross income bracket (In thousands of dollars) 
3<5 5<7 7<10 10<15 15<20 20<25 >25 
Sales & use 
Incidence 23120 18U5U 2089k 36851 37950 11756 
% of income .0308 .0268 .02U0 .0214 .OI69 .0136 
3822 
.0115 
10211 
.0128 
Motor fuel 
Incidence 9120 81I8 99^5 l6U39 16219 U379 
% of income .0121 .0118 .011% .0095 .OO72 .0050 
1267 
.0038 
4107 
.0051 
Pers. income 
Incidence U7 3597 9733 26963 42kll 18695 
% of income .0000 .0052 .0112 .OI56 .OI89 .0217 
7707 
.0233 
19058 
.0239 
Beer & liquor 
Incidence IO96 948 ll46 2088 2407 736 
% of income .0014 .0013 .0013 .0012 .0010 .0008 
236 
.0007 
393 
.0004 
Cig. & tobacco 
Incidence 5139 4032 4225 6702 6439 I815 
% of income .0068 .0058 .0048 .0038 .0028 .0021 
559 
.0016 
827 
.0010 
Corp. income 
Incidence 983 872 984 1788 2083 834 
% of income .0013 .0012 .0011 .0010 .0009 .0009 
330 
.0009 
2496 
.0031 
Table 37 (Continued) 
Adjusted gross income taracket (in thousands of dollars) 
Type of tax 0<3 3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Other state 
Incidence 1716 2^01 2943 5362 4481 1930 
% of income .0022 .0034 .0033 .0031 .0020 .0022 
1222 
.0037 
5549 
.0069 
All state 
Incidence 41221 38422 49870 96193 111990 40l45 15143 42641 
% of incane .0549 .0558 .0573 .0559 .0500 .0466 .0458 .0536 
Property 
Incidence 44372 29846 30787 ' 39002 43153 19945 
% of income .0591 .0433 .0354 - .0226 .0192 .0231 
5905 
.0178 
22008 
.0276 
o 
Local income 
Incidence 29 2951 7871 20609 35153 17396 
% of income .0000 .0042 .OO9O .0119 .0157 .0202 
7218 
.0218 
15170 
.0190 
All local 
Incidence 44401 32797 38658 
% of income .0591 .0476 .0444 
59611 78305 37341 13123 37178 
.0346 .0350 .0434 .0397 .0467 
All St .  & local 
Incidence 85622 71219 
% of income .ll4l .1035 
88528 155804 190295 77486 28266 79819 
.1018 .0905 .0851 .0901 .0856 .1003 
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The Percentage Equalizing Plan with 
Increased Subsidy 
The percentage equalizing plan in this section is the same as that 
of Chapter IV, except the additional revenue from state personal and 
corporate income taxes is added to the total support of public education. 
Then, with state aid set at S = $201,213,000, X is determined from 
the equation; 
Y[ZE N -S] 
X = ^— 
After the iteration for zero aid districts, X is found to be 0.5^. Again, 
this means that under the new level of state aid, an Iowa school district 
with average assessed value per pupil would have contributed 5^ percent of 
its total educational expenditure. This shows that as a result of the 
increased state aid, the local effort under the percentage equalizing grant 
falls from 66 percent under the 1969-70 subsidy to 5^ percent. 
Using this figure for X, the state aid granted to each district is 
calculated from the equation: a. = assuming no change in 
J 
Y 
school expenditures and tax bases. The resulting subsidies are listed in 
Table 55 of the Appendix, as well as the property tax changes, dj, calcula­
ted using the procedure of Chapter IV. Then, using the procedure outlined 
in Chapter IV, the property tax changes are allocated to households, busi­
ness owners, and nonresidents. The resulting changes in impact and inci­
dence and the overall tax burdens of this plan are presented in Tables 3Ô, 
39, UO, and Ul. 
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Table 38 
Reduction in impact and incidence of 
property tax - 1972 percentage equalizing 
Type of tax Net tax Treasury shift Nonresident Gross tax 
Agric. real 
Snail 3,138.7 
Medium 11,168,9 
Certainty U,90U,9 
Total 19,212.5 
Merc, real noncorp. 
Small 130.9 
Medium U81.8 
Certainty 2,234.6 
Total noncorp, 2,847.% 
Corporate 
Snail 22.8 
Medium 283,9 
Certainty 805.5 
Total corp. 1,112.2 
Total mere, real 3,959.7 
789.9 
2,687.1 
1.095.1 
4.563.2 
4l.l 
154.3 
659.6 
855.0 
30.4 
378.5 
1,074.0 
1,483.0 
2,338.0 
358.5 
1,237.6 
1,115.7 
2,711.9 
17.7 
22.9 
428.9 
469.6 
7.6 
94.6 
268.5 
370.7 
840.4 
4,278.1 
15,093.8 
7,115.8 
26,487.8 
189.8 
659.0 
3,323.2 
4,172.2 
60.9 
767.0 
2,148.0 
2,966.0 
7,138.2 
Residential real 
Snail 
Medium 
Certainty 
Total 
887.7 
8,440,0 
22,372.2 
31,700.5 
98.0 
117.7 
4,012.9 
4,228.6 
71.0 
821.6 
1,139.5 
2,032.2 
1.056.8 
9.379.9 
27,524.7 
37,961.4 
Table 39 
Reduction in local resident tax incidence 
among income groups - 1972 percentage equalizing 
Adjusted gross income bracket (In thousands of dollars) 
Type of tax 0<3 3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Agricultural real 5209.7 2599.3 2286.9 3^28.6 2881.5 IIU9.6 530.2 1128.2 
Mercantile real 431.7 3^5.1 382.1 708.0 901.5 456.6 193.7 540.8 
Residential real 4105.9 2576.8 3014.3 5885.7 8787.3 3682.1 1262.3 2085.9 
Total Iowa residents 9747.3 5521.2 5683.3 10022.3 12460.3 5288.2 1986.7 3754.9 
Unshifted business 5367.8 2718.3 2402.2 3638.1 3222.1 1429.7 664.4 1565.5 
Table UO 
Impact and incidence of state property taxes, 
1972 percentage equalizing plan 
(Millions of dollars) 
Taxes on Households Resident owners Non- U.S. Impact 
property of business residents Treasury 
Business realty 25.T 
Farm land 
Other property 19.9 
Residential realty 
a. Renters 23.5 
b. Owners 88.8 
Total 157.9 
32.0 
131.9 
9.8 
19.9 
15.7 
16.5 
173.7 
8.7 
60,8 
51.5 
30.2 
36.1 
129.1 
177.8 
82.3 
18.8 
136.6 
139.8 
529.0 
Table Ul 
Incidence of state and local taxes by income group - percentage equalizing 
Type of tax 0<3 
Adjusted gross income bracket (In thousands of dollars) 
3<5 5<7 7<10 10<15 15<20 20<25 > 25 
Sales & use 
Incidence 23120 1845% 2089% 36851 37950 11756 3822 10211 
% of income .0303 .0265 .0238 .0212 .OI69 .0136 .0115 .0127 
Motor fuel 
Incidence 9120 
% of income .0119 
8118 
.0116 
99k5 
.0113 
16439 
.0095 
16219 
.0072 
4379 
.0050 
1267 
.0038 
4107 
.0051 
Fers, income 
Incidence 47 3597 
% of income .0000 .0051 
9733 
.0111 
26963 
.0155 
42411 
.0188 
18695 
.0216 
7707 
.0232 
19058 
.0238 
Beer & liquor 
Incidence IO96 948 ll46 2088 2407 736 236 393 
% of income .0014 .0013 .0013 .0012 .0010 .0008 .0007 .0004 
Cig. & tobacco 
Incidence 5139 4032 4225 6702 6439 I815 559 827 
% of income .OO67 .OO58 .0048 .0038 .0028 .0021 .OOI6 .0010 
Corp. income 
Incidence 983 872 
% of income .0012 .0012 
984 
.0011 
1788 
.0010 
2083 
.0009 
834 
.0009 
330 
.0009 
2496 
.0031 
Table Ul (Continued) 
Adjusted gross income bracket (in thousands of dollars) 
Type of tax 0<3 3<5 5<7 7<10 10<15 15<20 20<25 >25 
Other state 
Incidence 1716 2401 29^3 5362 4481 1930 1222 5549 
% of income .0022 .0034 .0033 .0030 .0019 .0022 .0036 .OO69 
All state 
Incidence 41221 
% of income .0540 
Property-
Incidence 62155 
% of income .O815 
28422 
.0553 
40605 
.0585 
49870 
.0569 
41425 
.0473 
96193 
.0555 
56579 
.0372 
111990 
.0498 
62651 
.0279 
40145 
.0464 
27803 
.0321 
15143 
.0456 
9089 
.0273 
42641 
.0533 
27863 
.0348 
Local income 
Iixciddic© 
All local 
Incidence 62155 40605 4l425 56579 62651 27803 9089 27863 
% of income .0815 .0585 .0473 .0372 .0279 .0321 .0273 .0348 
All St. & local 
Incidence 103376 79027 91295 152772 174641 67948 24232 70504 
% of income .1356 .1138 .1043 .0882 .0777 .0784 .0730 .0882 
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Comparison of Incidence Patterns 
With the results of this chapter and those of Chapter IV, it is now 
possible to examine differences in tax burdens among the various forms of 
support of public education in Iowa. First consider the results of increas­
ing revenues to support education. 
As a result of the increased corporation incone tax, the impact of 
state taxes on businesses increases from $131.1 million to $1^3.1 million, 
as shown in Table 35. There is a corresponding increase in incidence among 
the residents and nonresidents of the state. This increase in tax burden 
is the sole result of the increased corporation tax revenue and does not 
depend on the type of educational finance plan adopted. 
However, Table 3^ shows that under the foundation plan similar to 
H.F. 65U, the total impact of state taxes on households is $603.2 million 
compared to $Uo8.9 million for the 1969-70 model year, or a 47.5 percent 
change. This increase is a result of the additional state personal income 
tax and the additional local income tax under H.F. 65k. Although there is 
a 47.5 percent change in impact of state taxes on all households, there is 
only a h2 percent increase in incidence on Iowa households under the new 
foundation plan. Also, the state personal income tax impact, between the 
1969-70 and 1972-73 plan increased 1*0 percent, while the incidence on lowans 
increased 38 percent. 
Under the new foundation, 80 percent of the impact of state taxes on 
households is borne by Iowa households compared to 03 percent under the 
model year plan. An interesting result of applying the new subsidy founda­
tion is that $lU6,l million would have to be raised in local income tax 
subject to referendum. Although this is lower than the $197,8 million local 
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tax needed under the foundation supported by the 1969-7O subsidy, it still 
results in an average local income tax rate of about U percent of state 
taxable income in an average county. It is still questionable whether a 
referendum would approve such an increase. Perhaps these estimates showing 
a sizable increase in local income taxes are the result of using 1969-70 
economic conditions to support H,F, 65^, If growth trends in school expend­
itures and tax bases were considered, perhaps the local income tax increase 
would be lower. But, if the local income tax increase present here is 
indicative of that needed when H,F, 65^ goes into effect and approval of 
such an increase is doubtful, either state taxes must offset proposed ex­
penditure levels or these levels must be reduced if the twenty mill prop­
erty tax levy is to be maintained. Of some interest is the comparison of 
incidence patterns of the state taxes on households under the 1969-70 
foundation (Table 22) and under the increased subsidy foundation (Table 3%), 
As shown, even though there is an increase in state income taxes, there is 
a reduction in total impact under the new subsidy from $606,7 million to 
$603.2 million. Likewise, there is a reduction of incidence on Iowa house­
holds from $1*85 million to $U82 million. This, in effect, illustrates that 
since the same property tax reduction results from both plans, a higher 
foundation could be supported with lower impact and incidence of state taxes 
on households by using H,F, 65U with increased state aid, rather than al­
teration of local taxes only. 
Further comparison of the two foundation plans shows that under both 
plans 80 percent of the impact of state taxes falls on Iowa households, 
which is a decrease from 83 percent under the model year. Also about 73 
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percent of the local income tax burden falls on Iowa households under 
both foundation plans. Also under both foundation plans, approximately 
73 percent of all state tax impact falls on lowans compared to 65 percent 
before the plans are implemented. 
The property tax incidence is the same for both foundation plans, 
since both plans use the twenty mill property tax. The above percentage 
changes and those discussed below are shown in Table k2. 
For the percentage equalizing plan with increased subsidy, the results 
of impact and incidence of state taxes on business are essentially the same 
as for the foundation plan with increased subsidy* State taxes on house­
holds have increased because of the increased personal income taxes. Refer­
ring to Table U2, Iowa households bear 82 percent of the impact of these 
taxes compared to 83 percent under the previous percentage equalizing and 
model year plans, and 80 percent under the foundation plans. Also under 
this plan, 73 percent of all state taxes are borne by lowans, which is not 
radically different from previous plans. 
Because of the increased subsidy, the property tax impact under the 
new percentage equalizing plan is reduced fron $583.7 million under the 
1969-70 percentage equalizing plan to $529.0 million. This compares to 
$599 million property tax impact under the plan in effect in Iowa in 1970, 
and $403.1 million under the foundation plans. Under the new subsidy, 
lowans bear 62 percent of the impact of the property tax compared to 6k 
percent under the 1969-70 subsidy percentage equalizing plan and model year 
plan, and 59 percent under the foundation plans. 
Finally, and somewhat surprisingly, although there are changes in 
!-PE 
82 
5 
13 
43 
19 
38 
62 
12 
26 
73 
8 
19 
68 
10 
22 
l60 
Table 1*2 
Percentages of impact resulting 
from educational aid plan 
Model 1969-F 1972-F 1969-PE 
year 
STATE TAXES ON HOUSEHOLDS 
83 80 80 83 
5 6 6 5  
12 lU lU 12 
STATE TAXES ON BUSINESS 
UU UU U3 
19 19 19 19 
37 37 38 37 
PROPERTY TAXES 
6h 59 59 6U 
11 13 13 11 
25 28 28 25 
ALL STATE TAXES 
7I1 74 73 Ih 
8 8 8 8 
18 18 19 18 
ALL STATE AND LOCAL TAXES 
69 68 68 68 
10 10 10 10 
21 22 22 22 
l6l 
impact and incidence for various categories. Table U2 shows very little 
structural change for all state and local taxes combined. The results 
of impact and incidence comparison by totals seem to indicate that changing 
the subsidy may change impact and incidence burdens, but will not affect 
seriously the relative shares of tax burdens among lowans and nonresidents 
within the types of plans, although sane variation will occur between plans, 
and most of this variation betweer plans is for the property tax. 
The next question to be examined is "How do the incidence patterns 
among income groups change as a result of the increased subsidy?" Using 
the method for comparing effective rate structures developed in Chapter IV, 
Table U3 was constructed showing the rates of change in the effective rate 
of various taxes as found in Table Ul, The effective rate structures for 
state and local taxes under the percentage equalizing and H,F, 65U founda­
tion plans are compared graphically in Figures 2U, 25 and 26, 
The results listed in Table show that for all state and local taxes 
combined, the signs of the rates of change of effective rates across income 
groups follow the sane pattern for all plans. 
However, as was the case for the previous foundation plan, the rates 
of change for the foundation plan with increased subsidy are lower for 
negative values and higher for positive values. This illustrates a change 
towards a less regressive state tax structure. The cause of this reduction 
in regressivity in this case is not only the local income tax increase but 
the increase in state personal income tax as well, as illustrated by the 
rates of change of all state tax rates and all local tax rates. 
The results of Table 43 may also be compared to the results of Table 30 
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Table U3 
Comparison of effective rate changes, 
increased subsidy* 
Income Model 1970 Percentage 
group year Foundation equalizing 
ALL STATE AND LOCAL TAXES 
0<3} -0.1158 -O.OUl+8 -0.0921 
3<5}. .... _O.0619 -0.0083 -0,0lt66 
5<T } . . . . -0.0732 -0.0462 -0.0658 
7<10 }. . . . -0.0320 -0.0151 -0.0295 
10<15}. . , . 0.0010 0.0101 0.001k 
15<20}. . . . _o.01l8 -0.0087 -0.0105 
20<25}. . . . 0,0062 0.0072 0.007k 
>25 
ALL STATE TAXES 
0.0000 0.0038 0.0055 
0.0000 0.007k 0.0079 
5<7 } . . . . -0.0110 -0.0057 -0.0057 
7<10 }. . . . -0.0179 -0.0165 -0.0159 
10<15}. . . . -0.0089 -0.0069 -0,0069 
15<20}. . . . -0.0021 -0.0016 -0,0016 
20<25}. . . . 0.0031 0.0038 0.0037 
>25 
ALL LOCAL TAXES 
0<3} -0.1158 -0,0U86 -0,0972 
3<5} -0.0619 -0.0157 -0.0550 
5<7 } . . . . -0.0622 -O.OUOl -0.0l»13 
7<10 }. . . . -O.OlkO 0.0011 -0.0261 
10<15}. . . . 0.0098 0.0171 0.0085 
15<20}. . . . -0.0095 -0,0072 -0.0093 
20<25}. . . . 0.0030 0.003k 0,0037 
>25 
^Entries x 10"^ 
.17 — 
.16 — 
.15 — 
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l66 
for a comparison between foundation plans. The overall state tax structure 
is similar. However, because of the increase in state personal income 
taxes and a reduction of local income taxes (both progressive taxes) under 
the 1972 foundation, the state tax structure is somewhat more progressive; 
and the local tax structure is somewhat more regressive than that of the 
1969-70 foundation plan. 
The percentage equalizing plans may be similarly compared. Again the 
signs of the rates of change of the effective rates for all state and local 
taxes are the same under the new subsidy percentage equalizing plan as 
before the plan. However, unlike the 1969-70 percentage equalizing plan, 
the overall stznicture shows a slight increase in progressivity as illus­
trated by generally lower values for negative results and higher values for 
positive entries. This is explained in part by the increase in state income 
tax, which is a progressive tax. But also because of the restructuring of 
state aid, the local, or property tax in this case, is sanewhat more pro­
gressive in the lower AGI categories. This result did not show up as 
strongly in the previous percentage equalizing plan. 
Several effective rate—income patterns of Table k3 are shown in 
Figures 2U, 25, and 26. In Figure 2U, it is shown that under the new founda­
tion grant, for income groups below $9,000 average AGI, the burden of all 
state and local taxes is less than that of the 1969-70 model year and above 
$9,000, the burden is heavier. Under the 1969-70 foundation grant, this 
figure was $8,000 AGI, The main causes of this structural change are the 
increased burden of state taxes at all levels of income and the altered 
property tax structure shown in Figures 25 and 26, 
Table kk 
Cumulative percentages of taxes paid 
by adjusted gross income brackets 
Adjusted gross income bracket (in thousands of dollars) 
Plan 0<3 3<5 5<7 7<10 10<15 15<20 20<25 >25 
1969-70 Foundation 
State taxes 10,3 19.7 31.5 53.7 78.8 87.5 90.8 100.0 
Property taxes 18.9 31.6 44.7 61.3 79.7 88.2 90.7 100.0 
Local taxes 11.7 20.6 31.5 k9.1 73.2 84.7 88.8 100.0 
State & local taxes 11.0 26.2 31.6 51.5 76.1 86.2 89.9 100.0 
1969-70 Perc. equal. 
Property taxes 18,9 31.1 43.6 61.O 80.4 88.9 91.8 100.0 
State & local taxes 14,5 25,2 37.3 57.2 79.6 88.2 91.3 100.0 
1972-73 Foundation 
State taxes 9,5 18,3 29.7 51.8 77.5 86.7 90.2 100.0 
Property taxes 18,9 31,6 44.7 61.3 79.7 88.2 90.7 100.0 
Local taxes 13.0 22.6 33.9 51.4 74.3 85.2 89.0 100.0 
State & local taxes 11.0 20.2 31.6 51,7 76,2 86,2 89.8 100.0 
1972-73 Perc. equal, 
Property taxes 18,9 31,3 43.9 61.I 80,2 88.7 91.5 100.0 
State & local taxes 13.3 23.8 35.8 55.8 78.7 87.6 90.7 100.0 
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The percentage equalizing grant shows a reduction in all state and 
local tax burden below $15,000 AGI, and an increased burden above this 
figure. This is unlike the 1969-70 percentage equalizing plan which showed 
a reduction in burden throughout the income ranges. The reasons for this 
difference are first, the state income tax burden is higher throughout the 
income groups, and second, the property tax shows lower burden throughout. 
In summary, both plans, with increased subsidy, show the tendency for 
Iowa's tax structure to become more progressive by relying more heavily on 
income tax educational support than local property tax support. 
One final set of comparisons of tax burdens under alternative educa­
tional grant programs may be determined from the preceding analysis. Table 
UU lists the percentages of several tax categories paid by AGI bracket. 
Prom these estimates, it is found that under the foundation plan with 
1969-70 subsidy, lowans would pay the same cumulative percentages of state 
taxes across incone groups as the model year, since no state taxes were 
changed between these plans. However, the foundation plan with 1972 
subsidy shows that the cumulative percentages of all state taxes would be 
lower for the 1972 subsidy foundation than both 1969-70 subsidy foundation 
and model year plans. 
An interesting result of the 1969-70 foundation compared to the model 
year plan is that the cumulative percentages of property tax paid by income 
group under this plan would be increased slightly for incomes up to $10,000 
AGI and reduced slightly for incomes greater than $10,000 AGI, This would 
indicate that although the 1969-70 foundation plan would cause a less regres­
sive Iowa property tax structure, it would cause a larger percentage of 
taxes to be paid by lower AGI income groups than pre-plan property taxes. 
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However, the combined local incane and property tax cumulative percentages 
of the 1969-70 foundation show a substantial reduction over model year 
property taxes in percentages of these taxes paid by groups below $20,000 
AGI (See Tables 15 and 44). There is no change in the cumulative percent­
ages of property taxes paid between foundation plans, although there is a 
reduction in the percentages of state taxes paid by lower income groups 
under the 1972-73 subsidy. Also because of the increased state taxes and 
reduced local income taxes, the cumulative percentages of all local taxes 
on income groups is lower for low groups under the 1969-70 subsidy than the 
1972-73 subsidy. 
The overall state and local cumulative percentages in Table UU show 
no change between foundations, but do show that lower percentages of all 
taxes for groups below $25,000 AGI would be paid than before-foundation 
percentages of Table 15. 
Tables UU and 15 also show that there is very little effect on cumula­
tive percentages of property taxes paid by income groups from changing 
educational plans. However, because of the increased state taxes, the 
overall state and local cumulative percentages of the 1972-73 percentage 
equalizing grant are lower on incomes below $25,000 AGI than for model year 
and 1969-70 subsidy percentage equalizing plans, but higher than both 
foundation plans. 
This concludes the presentation of a method for determining state and 
local tax impact and incidence with applications to the state of Iowa. 
However, something must be said concerning the quality of the above results. 
Chapter VI will discuss various data problems, limitations and suggestions 
for further research in the use of the study. 
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CHAPTER VI. CONCLUDING REMARKS 
This study has presented a method for determining state and local 
tax impact and incidence with application to the state of Iowa, Several 
observations about the quality of the estimates presented are in order. 
First, it should be noted that the various state and local taxes were 
distributed according to shifting assumptions. Many of these assumptions 
were constructed by abstract reasoning rather than by firm empirical obser­
vations. If different assumptions had been used, burden estimates would 
have been altered considerably. It would be possible, using the general 
method of Chapter II, to adopt a whole range of assumptions for each type 
of tax and then evaluate the burden estimates for each assumption change. 
In this manner, the effects of assumption changes on state and local tax 
incidence could be determined. This information may be useful for policy 
making in the absence of empirical evidence on tax shifting, 
A second observation about the burden estimates resulting from the 
study is that the effective rate estimates across income groups are aver­
ages. In constructing consumption, asset and tax patterns by income group, 
regional or state average consumption, average asset ownership, and average 
tax payments were used. There may be wide variation in effective tax rates 
within any one group to the extent that an individual or family differs 
from the mean. For example, larger families tend to pay more sales tax 
and less income tax than smaller families with the same income. In effect, 
the estimates of effective rates are point estimates of average rates. 
Better insight into state and local tax burdens would be obtained if for 
each estimate, the variance of the estimate could be given. Variances of 
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estimates seem to be neglected in tax burden studies. A possible reason 
for this is that in order to present variance estimates for final burdens, 
the variance for each statistical series used for distributing burdens 
must be obtained. This may be quite expensive and in some cases illegal. 
For example, personal income tax burdens by income group are taken from 
tax return foiros. It is questionable whether state tax agencies would 
publish deviations from mean taxes paid in various income groups since 
this canes close to illegal disclosure of personal tax information. 
Another problem of providing variances of estimates is that sources 
of available data used to distribute taxes do not themselves publish 
variances of estimated series. The consumer expenditure surveys used in 
this study, for example, list estimates of average regional consumption by 
incone group, but do not publish standard deviations of the estimates. 
The task of providing variance of estimates is not impossible, but would 
require an examination of raw individual data sources. The costs of such 
examinations may outweigh the benefits of providing the estimates. 
Another observation about the quality of burden estimates presented 
in this study concerns the unevenness of the data sources used. Ideally, 
only data sources listing economic variables for the particular state 
under study should be used in a state and local burden study. However, 
various infonnation required for a particular state may not be available 
and regional averages or even national averages will have to be used. In 
the lova study, state revenue data was used to distribute income taxes, 
but for income statistics, motor vehicle mileage, consumption patterns, 
and various other statistics, regional or federal data was used. Again the 
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quality of the estimates presented will "be affected if a particular state's 
characteristics differ greatly froan the averages used. This limitation was 
considered in selecting data sources for the Iowa study. However, one par­
ticular problem of this nature encountered in the Iowa study concerns the 
definition of income. The definition cf income previously was given as 
total income, or in the Bureau of ZLabox Statistics' (38) terms, money 
income before taxes. This is delixied as: 
"Total money income during tli% year of all family members from 
wages and salaries...after deductions for such occupational ex­
penses as tools, special reqadred equipment, and union dues; net 
income froa self-employment ; and. incaae other than earnings such 
as net rents, interest, dividend», Social Security benefits, 
pensions, disability insurance, tiast funds...or other govern­
mental payments," 
To estimate this, the sum of AGI, intearest payments, transfer payments, 
plus un shifted business taxes was -used.. Adjusted gross income was obtained 
from the Iowa Department of Revenu-e, but interest and transfer income in 
Iowa was obtained from federal persona.! income statistics averages for 
Iowa (4o). As a result, there occurs not only an unevenness among sources, 
but also an inconsistency in the estimate years, since the federal statis­
tics lagged by two years the AGI estimates. 
Timing problems are also evident in the consumer expenditure survey 
estimates used. Since data from the current census were not available, the 
1960-61 consumption estimates had to be used. These estimates are probably 
more accurate for families with relatively stable incomes and expenditures 
for a single calendar year. As a result, the estimates of consumption tax 
burdens across income groups may tse misleading if a sizable number of 
families had inccanes above or helov average during the survey year. 
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Time series data on consumption patterns would be a much more accurate 
means of distributing tax burdens and should be used when available. 
In summary, the tax burdens on lowans given in this study are point 
estimates, using the best available information for distributing tax burden. 
The general method developed to study tax burdens may be viewed as a static 
procedure. That is, the method developed in Chapter II will yield tax 
burden estimates for any given year after data on tax collections in a 
given state become available. Such a method could form the nucleus of a 
model for predicting tax burdens for any year. For example, if time series 
on consumption, asset ownership, tax revenues, and other variables used in 
the static method could be developed, a future model year could be chosen. 
The predictions of the time-series variables for that year could then be 
entered as input into the general procedure developed in this study to 
predict the impact and incidence of state and local taxes. Much research 
would be needed for such a model, but the general static procedure as 
applied in this paper could form a viable point of departure for a general­
ized state and local tax burden model. 
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APPENDIX 
Abbreviations Used in the Appendix Tables 
AGI Adjusted gross income 
a^ Average assets owned by AGI group i 
aj/Nj State subsidy per pupil in district j 
A-P Agricultural personal 
A-R Agricultural real 
C Certainty county 
c^ Average consumption in AGI group i 
Co, County number 
Dist. lova school district number 
dj Change in property tax 
Ej Operating expenditures per pupil in district j 
F Foundation grant-in-aid program 
Ins. Insurance 
Int. Interest income 
LIT Local income tax 
M Medium county 
M-P Mercantile personal 
M-R Mercantile real 
N Number of taxpayers in AGI group i 
n. Enrollment in district j 
V 
PE Percentage equalizing aid program 
PIT . State personal income tax in county c and AGI bracket i 
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Abbreviat ions Used in the Appendix Tables (Continued) 
PITg Total state personail income tax in county c 
PTj/Nj Local general fund property tax per pupil in district j 
R-R Residential real 
S Snail county 
S&U Sales and use 
Trans. Transfer income 
Y Average total income before unshifted taxes 
Yj/Nj Assessed value per pupil in district j 
LVON OiCKlNftON 
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84 s 
o^amcN 
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•UTHMC I DAIXA» I 
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G 
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Figure 27. County classifications 
Table U5 
Average taxable consumption and percentages of total taxable 
consumption by adjusted gross Income group - Iowa* 
AGI Yi S&U Ins. Gas Ale. Tobac . Rent , S&U Ins. Gas Ale. Tobac. Rent 1 
Ci H = i ®i °i °i Rib Rib Rib Rib Rib 
.5 1999 1700 110 71 24 42 210 0.87 0.52 0.84 0.79 I.IT 2.17 
.5<1 2184 1770 120 75 26 45 216 1.84 1.15 1.79 1.73 2.54 4.45 
1<2 2639 2010 135 85 30 50 228 5.07 3.14 4.95 4.85 6.86 11.32 
2<3 329k 2360 170 105 36 60 242 4.85 3.22 4.97 4.73 6.70 9.78 
3<U U19U 2850 2U5 133 45 70 253 5.11 4.05 5.49 5.16 6.82 8.92 
4<5 U918 3270 309 158 51 76 258 5.33 4.65 5.94 5.32 6.73 8.27 
5<6 5897 3750 388 193 60 82 258 5.74 5.49 6.82 5.88 6.83 7.78 
6<7 6897 4220 463 216 68 87 254 6,58 6.67 7.76 6.79 7.37 7.79 
T<8 7831 4680 520 230 74 90 244 7.51 7.71 8.51 7.60 7.85 7.70 
8<9 8756 5100 572 239 80 91 230 7.79 8.07 8.42 7.82 7.56 6.91 
9<10 9767 5500 624 247 85 93 212 7.73 8.10 8.01 7.65 7.11 5.86 
10<15 12360 6170 715 257 99 95 172 25.90 27.73 24.88 26.60 21.64 14.17 
15<20 1723k 7120 843 259 111 98 156 8.15 8.92 6.84 8.13 6.10 3.51 
20<25 22387 8100 985 260 120 102 138 2.75 3.09 2.03 2.61 1.88 0.92 
>25 U3186 11500 1950 287 163 123 55 4.78 7.49 2.75 4.34 2.78 0.45 
Total consumption Ec^N^ (In millions of dollars) 4284.3 463.8 185.8 69.9 78.8 217.8 
^Source of c^: (37,38) 
^Ri = °i^l using N from Table 7 
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Table ^6 
Percentages of total dividends and 
inheritance income by lova AGI groups® 
AGI Dividends 
«i 
Inheritances 
Ri 
<.5 0.2k 1.25 
.5 < 1 0.24 1.25 
1 < 2 1.74 1.25 
2 < 3 2.19 1.25 
3 < 4 2.59 4.50 
A
 \J\
 
2.58 4.50 
5 < 6 2.U2 5.00 
6 < 7 2.52 5.00 
7 < 8 2.75 5.67 
8 < 9 2.74 5.67 
9 < 10 2.44 5.66 
10 < 15 10.76 8.00 
15 < 20 7.94 5.50 
20 < 25 3.93 5.50 
> 25 54.92 32.00 
Total receipts 
(In $l,000's) 16682.5 15014.0 
® Source: (1*6) R. = Receigtsin^bracke^JL 
Total receipts 
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Table Uj 
Percentages of total assets held by AGI groups - lova 
AGI A-R A-P M-R M-P R-R 
«i Bi «i «i Si 
<5 1.81 1.96 0.59 0.45 0.72 
.5<1 3.95 4.29 1.29 1.07 1.52 
1<2 11.66 12.51 4.36 3.52 4.14 
2<3 8.62 10.11 3.04 3.48 3.67 
3<k 7.91 10.01» 3.28 4.32 3.73 
U<5 7.22 9.20 3.28 4.87 3.82 
5<6 7.39 8.97 3.76 5.72 4.31 
6<7 6.81 7.36 4,06 5.87 5.49 
7<8 6.12 6.33 4.63 6.25 7.06 
8<9 4.92 4.99 4.57 5.69 7.62 
9<10 3.93 3.85 4.37 4.99 7.75 
10<15 13.64 11.58 21.70 19.91 28.25 
15<20 7.92 5.54 23.54 15.83 10.07 
20<25 2.78 1.06 5.78 4.03 3.72 
> 25 5.30 2.21 11.75 13.99 8.05 
Total assets^ 
ZUViNi 2U61.6 492.0 370.5 171.1 1901.9 
^Source: (19) R. = *1^1 using N. from Table 7 
^ rA H i 
Data given in thousands of dollars 
Table U8 
Percentages of total assets and rental consumption 
by AGI groups in Iowa by county type^ 
Sknall counties Medium counties Certainty counties 
A-R M-R R-R Rent A—R M-R R-R Rent A-R M-R R-R Rent 
AGI Ri «i Ri Ri Ri Ri Ri Ri Ri Ri Ri Ri 
<.5 1.57 0.85 2.11 2.26 2.68 0.75 1.06 2.17 2.64 0,79 0.57 2.09 
.5<1 2.36 1.27 3.38 3.44 4.39 1.36 1.98 3.98 5.19 1.62 1.18 4.25 
1<2 6.37 3.26 9.15 9.18 10.38 3.35 5.02 10.75 12.41 4.16 2.95 10.83 
2<3 5.88 2.96 8.34 8.86 8.44 2.91 4.63 9.93 10.76 3.84 2.73 9.77 
3<k 5.45 2.64 7.60 8.61 6.24 2.50 4.42 8.97 9.32 3.76 2.75 8.98 
U<5 5.26 2.76 6.97 8.55 5.18 2.26 4.44 8.32 8.56 3.84 3.01 8.63 
5<6 5.29 2.99 6.89 8.56 5.23 2.09 4.70 7.69 6.11 3.52 3.29 6.79 
6<7 6.6o 4.01 7.77 9.42 6.19 2.13 5.49 7.75 5.67 3.84 4.02 6.68 
7<8 6.19 4.09 6.98 7.99 6.74 2.11 6.29 7.29 4.85 4.28 5.03 6.28 
3<9 6.39 4.4l 6.47 6.81 6.93 2.08 6.77 6.82 4.11 4.70 6.03 6.02 
9<10 6,l6 4.57 5.79 5.41 6.22 2.09 7.16 6.02 3.41 5.01 6.89 5.48 
10<15 22.35 22.71 17.33 13.89 13.93 13.42 27.33 14.56 12.52 22.69 32.40 17.73 
15<20 8.86 12.02 5.87 4.70 5.45 37.97 10.60 4.13 7.17 13.54 14.80 5.03 
20<25 U.27 11.60 2.07 1.32 3.25 15.64 3.83 1.09 2.70 6,65 5.16 1,26 
> 25 7.03 19.86 3.28 1.00 8.75 9.34 6.28 0.53 4.58 17.73 9.19 0.18 
Total consumption^ 29.4 80.1 92.9 
Total 
assets 1353.2 85.3 15.1 828.1 114.6 40.9 190.3 85.3 15.1 
^Source; Asset data (19), Rental data (37, 38) R. = ^i% using N flrcan Table T 
b EA,N. ^ 
Data in millions of dollars ^ ^ 
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Table U9 
Taxpayer and income statistics 
Iowa small counties, 1970^ 
AGI N AGI* Trans Int.b Y 
<5 66U1 185k.0 12367.0 137.3 2162 
.5<1 10007 7615.9 20800.7 276.6 2867 
1<2 26560 l1OO56.l1 40655.0 672.3 3064 
2<3 23763 59115.4 23321.3 547.0 3492 
3<4 201*96 71533.3 17238.0 733.3 4367 
k<3 I81U6 85950.3 9358.3 666.7 5289 
5<6 17063 93578.1 8299.7 505.0 6000 
6<7 18053 121707.7 8336.3 514.0 7232 
7<8 15512 116262.0 7019.3 715.3 7994 
8<9 13957 II8U62.9 4947.0 858.7 8904 
9<10 11826 111934.9 4903.0 790.3 9947 
10<15 31518 381235.7 19143.3 1866.7 12762 
15<20 9638 1WH79.1 4040.3 899.7 15472 
20<25 269k 60435.5 1199.0 267.0 22978 
>25 2951 112697.4 1467.0 2333.3 39477 
^Source; Iowa Department of Revenue 
^Data in thousands of dollars 
186 
Table 50 
Taxpayer and income statistics 
lova medium counties, 1970^ 
b b b AGI N AGI Trans. Int. Y 
<.5 8707 2477.2 12367.0 137.3 1722 
.5<1 1509k 11513.0 20800.7 276.7 2159 
1<2 38051 57131.3 40655.0 672.3 2588 
2<3 33295 82740.2 23321.3 547.0 3202 
3<lt 28720 100271.9 17238.0 733.3 4117 
26010 116787.9 9358.3 666,7 4876 
5<6 2u069 132262.5 8299.7 505.0 5861 
6<7 2uu29 158730.1 8336.3 514.0 6860 
7<8 24297 185639.1 7019.3 715.3 7959 
8<9 23919 203244.4 4947.0 858.7 8740 
9<10 22916 217491.9 4903.0 790.3 9739 
10<15 69923 860045.1 19143.3 1866.7 12600 
15<20 21496 367368.2 4040.3 899.7 17320 
20<25 6427 141911.3 1199.0 267.0 22309 
>25 71u5 285802.1 1467.0 2333.3 40532 
a 
Source: Iowa Department of Revenue 
b 
Data in thousands of dollars 
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Table 51 
Taxpayer and income statistics 
Iowa certainty counties, 1970^ 
AGI N AGI* Trans.^ Int.^ y 
<.5 5727 1753.5 12367.0 137.3 2490 
.5<1 11318 7989.6 20800.7 276.7 2568 
1<2 27319 41057.6 40655.0 672.3 3016 
2<3 23958 59620,7 23321.3 547.0 3485 
3<U 21517 75362.7 17238.0 733.3 4338 
U<5 20788 93346.4 9358.3 666,7 4973 
5<6 17629 102599.6 8299.7 505.0 6319 
6<7 18609 121011.3 8336.3 514.0 6978 
7<8 19667 147553.1 7019.3 715.3 7896 
8<9 20892 177617.1 4947.0 858.7 8780 
9<10 21314 202459.6 4903.0 790.3 9766 
10<15 80769 984012.4 19143.3 1866.3 12443 
15<20 28161 477509.5 4o4o.3 899.7 17132 
20<25 7963 175306.5 1199.0 267.0 22199 
> 25 8684 379022.2 1467.0 2333.3 44 084 
^Source; Iowa Department of Revenue 
b 
Data in thousands of dollars 
Table 52 
Percentages of total 1970 state personal income taxes 
paid by adjusted gross income groups® 
Adjusted gross income (in thousands of dollars) 
Co. 0<2 2<3 3<u U<5 5<6 6<7 7<8 8<9 9<10 10<15 15<20 20<25 > 25 Tax 
1 0.0 0.1 1.5 2.5 U.6 6.3 7.3 8.2 8.2 29.4 13.7 5.3 13.0 256.8 
2 0.0 0.1 1.7 2.6 5.1 6.8 6.9 7.4 10.0 24.5 12.3 7.0 15.8 153.8 
3 0.0 0.0 0.8 1.6 2.1* 3.8 5.9 7.1 8.4 33.1 15.6 6.4 14.9 524.3 
h 0.0 0.1 1.1 2.1 3.4 4.8 6.0 6.7 6.5 27.6 14.9 8.2 18.6 883.1 
5 0.0 0.1 1.1 1.9 3.1 4.7 5.4 6.5 6.1 40.1 13.4 5.8 11.7 440.6 
6 0.0 0.0 1.0 7.1 3.0 4.4 5.7 5.7 6.6 26.1 12.9 10.8 16.7 176.7 
7 0.0 0.0 0.5 1.1 1.7 2.6 3.8 5.1 6.5 35.3 18.4 7.9 17.0 5958.0 
8 0.0 0.0 0.9 1.6 2.6 3.6 5.9 6.8 8.2 34.9 14.4 6.3 14.7 955.4 
9 0.0 0.0 0.1 1.6 2.4 3.8 5.9 7.1 8.4 33.1 15.6 6.4 14.9 859.6 
10 0.0 0.0 1.0 2.0 3.2 4.8 6.3 7.6 7.8 33.6 13.3 6.8 13.4 629.5 
11 0.0 0.0 0.8 1.5 2.4 3.5 4.6 5.0 5.5 27.9 24.9 7.4 16.6 897.6 
12 0.0 0.0 1.3 2.5 3.9 5.9 9.4 8.2 8.9 30.7 11.6 7.3 10.2 487.8 
13 0.0 0.1 1.2 2.3 3.9 5.8 7.5 7.7 7.0 28.6 13.9 8.3 13.8 460.3 
lU 0.0 0.1 1.1 2.0 3.3 5.1 5.5 6.4 6.7 26.4 14.8 6.9 21.7 768.2 
15 0.0 0.1 1.1 2.1 3.4 4.8 6.0 6.7 6.5 27.6 14.9 8.2 18.6 616.2 
16 0.0 0.1 1.0 2.0 3.0 4.2 6.5 7.6 7.3 33.3 15.8 8.7 10.4 598.7 
17 0.0 0.0 0.7 1.3 1.9 2.8 4.1 5.5 6.9 31.9 16.6 8.6 19.7 2237.8 
18 0.0 0.0 0.9 1.9 2.8 4.5 5.6 5.4 7.1 31.9 15.1 7.6 17.3 638.0. 
19 0.0 0.1 l.U 2.4 3.8 6.7 8.0 7.9 7.8 29.1 13.9 5.8 13.2 387.1 
20 0.0 0.1 1.5 2.9 4.7 6.1 6.4 9.0 8.1 28.4 10.9 6.3 15.7 214.7 
21 0.0 0.0 0.9 2.0 2.7 4.0 5.1 6.6 6.7 29.9 14.0 7.7 20.3 712.9 
22 0.0 0.1 1.2 2.U 3.7 14.2 6.8 7.1 7.2 25.7 11.7 4.6 15.3 581.3 
23 0.0 0.0 0.6 1.3 1.9 2.7 4.1 5.6 7.6 36.9 19.4 7.4 12.4 2471.9 
^Source; Iowa Department of Revenue, Entries are R = ^^^ci 
pitc 
Table 52 (Continued) 
Adjusted gross income (in thousands of dollars) 
Co. 0<2 2<3 3<U k<3 5<6 6<7 7 <8 8<9 9<10 10<15 15<20 20<25 >25 Tax 
24 0.0 0.1 1.1 1.9 3.1 4.7 5.4 6.5 6.1 40.1 13.4 5.8 11.7 657.7 
25 0.0 0.0 0.7 1.6 2.3 3.8 4.5 6.4 7.3 37.1 18.4 6.4 11.4 1095.2 
26 0.0 0.1 1.4 3.0 3.7 6.3 6.6 8.5 8.3 28.9 10.1 6.3 16.7 214.1 
27 0.0 0.1 1.9 3.4 5.4 7.5 7.7 9.0 8.9 26.3 13.9 4.7 11.2 192.7 
28 0.0 0.1 1.2 2.4 3.5 5.3 6.6 8.1 7.4 28.1 15.2 7.0 15.3 506.6 
29 0.0 0.0 0.6 1.2 2.1 3.2 4.5 5.9 6.7 34.1 18.6 6.4 16.7 2174.9 
30 0.0 0.0 1.0 2.4 3.2 4.5 5.8 6.2 7.8 29.2 13.9 6.2 19.7 456,5 
31 0.0 0.0 0.6 1.2 1.9 2.8 3.9 4.8 6.2 34.6 18.9 7.8 17.3 3877.4 
32 0.0 0.0 0.9 1.5 2.7 3.3 5.0 5.8 7.8 33.0 l4.4 7.1 18.4 527.2 
33 0.0 0.1 1.2 2.1 3.8 5.4 7.6 7.4 8.9 30.8 13.4 7.4 11.9 711.0 
34 0.0 0.0 0.9 1.7 3.0 4.7 6.0 7.1 7.8 31.1 15.2 6.6 15.7 720.0 
35 0.0 0.0 1.0 7.1 3.0 4.4 5.8 5.7 6.6 26.1 12.9 10.8 16.7 501.6 
36 0.0 0.0 1.2 2.1 3.9 4.6 7.1 7.6 6.4 26.4 14.5 6.6 19.6 314.5 
37 0.0 0.0 0.9 1.8 3.3 4.7 6.1 7.0 7.8 29.1 13.6 7.8 18.0 500.2 
38 0.0 0.0 1.0 2.0 3.4 4.6 6.1 8.0 7.7 29.9 16.9 8.6 11.8 495.2 
39 0.0 0.1 1.3 2.9 4.1 6.1 7.5 8.2 9.3 30.0 13.4 6.8 10.3 351.6 
4o 0.0 0.0 0.9 2.0 3.3 5.3 6.7 7.2 7.6 31.5 14.2 7.1 14.1 661.8 
4l 0.0 0.1 1.1 2.4 4.2 6.1 7.8 8.7 7.3 30.4 12.0 8.0 11.9 406.7 
42 0.0 0.0 0.8 1.7 2.5 3.8 5.1 6.2 6.6 37.7 13.4 7.0 15.4 961.0 
43 0.0 0.1 1.2 2.3 3.6 5.3 6.9 7.2 7.9 32.0 12.9 6.9 13.6 491.1 
44 0.0 0.0 0.9 1.8 2.8 4.9 6.1 7.1 7.4 33.6 16.9 6.1 12.6 671.1 
45 0.0 0.1 1.8 3.0 4.9 7.1 7.6 8.2 6.9 28.7 13.9 6.6 11.2 256.5 
46 0.0 0.0 0.8 1.8 3.1 5.0 6,1 7.4 6.8 30.2 17.7 7.0 13.9 449.7 
47 0.0 0.1 1.3 2.3 3.4 5.7 6.6 6.9 7.3 28.3 13.4 6.5 18.3 291.3 
48 0.0 0.0 1.0 2.0 3.1 5.5 5.5 7.4 7.8 31.9 13.2 5.6 17.1 547.7 
49 0.0 0.1 1.2 2.0 3.2 5.3 5.9 7.4 8.4 33.1 13.2 6.2 l4.0 639.9 
50 0.0 0.0 0.6 1.2 1.9 3.0 4.7 6.0 7.1 31.3 18.9 8.4 17.0 1657.7 
Table 52 (Continued) 
Adjusted gross income (in thousands of dollars) 
Co. 0<2 2<3 3<U 1*<5 5<6 6<7 7<8 8<9 9<10 10<15 15<20 20<25 >25 Tax 
51 0.0 0.0 0.9 1.9 3.3 4.9 5.7 6.3 7.4 31.6 14.9 7.2 15.7 511.6 
52 0.0 0.0 0.6 1.4 2.3 3.1 3.8 4.3 5.2 27.0 18.4 11.7 22.1 3128.2 
53 0.0 0.1 1.0 1.8 3.1 4.9 6.8 6.7 7.9 32.3 15.4 7.0 12.7 637.9 
54 0.0 0.1 1.3 2.7 4.6 5.6 6.9 7.2 7.7 28.7 16.2 7.4 11.5 4O4.9 
55 0.0 0.0 1.0 2.0 3.2 5.6 6.8 6.6 7.5 26.0 14.2 8.1 19.0 765.1 
56 0.0 0.0 0.7 1.4 2.5 4.2 5.8 6.8 7.2 34.4 15.6 5.4 16.0 1676.8 
57 0.0 0.0 0.4 1.0 1.6 2.4 3.4 4.6 5.7 34.0 20.6 8.0 18.2 8558.9 
58 0.0 0.0 0.8 1.5 2.9 4.3 6.4 7.9 8.0 36.8 16.2 6.2 8.9 381.1 
59 0.0 0.1 1.0 2.1 3.4 5.1 6.2 6.2 7.6 31.6 10.5 6.4 19.8 322.9 
6o 0.0 0.1 1.3 2.7 4.4 5.8 6.7 7.1 7.6 30.4 13.6 6.6 13.7 359.1 
6l 0.0 0.0 1.0 2.1 3.5 4.6 6.5 7.9 8.0 32.4 12.7 7.2 14.0 394.7 
62 0.0 0.1 1.1 2.2 3.4 5.5 6.6 6.8 7.2 29.6 14.6 7.9 15.0 694.3 
63 0.0 0.0 0.7 1.4 2.3 4.4 6.2 6.7 7.4 30.9 15.5 6.6 17.9 1001,6 
64 0.0 0.0 0.7 1.6 2.5 3.9 6.1 7.5 9.3 25.3 18,0 10.0 15.1 1400.8 
65 0,0 0.0 0.7 2.1 3.3 4.1 6.2 6.8 9.1 34.6 15.8 7.0 10.3 395.9 
66 0.0 0.0 1.2 2.4 3.7 5.3 6.6 7.9 7.6 27.7 l4.8 6.7 16.1 381.1 
67 0.0 0.1 1.3 2.6 4.1 5.9 7.3 8.3 7.3 25.4 13.1 8.0 16.6 352.7 
68 0.0 0.1 1.3 2.4 4.0 6.8 7.3 8.4 8.1 33.1 11.2 4.9 12.5 240.0 
69 0.0 0.0 0.9 1.9 2.9 4.2 5.4 6.6 7.0 29.3 15.3 7.1 19.3 508,5 
70 0.0 0.0 0.6 1.2 2.1 3.0 4.8 5.8 6.1 32.6 18.3 7.3 18.2 1705.3 
71 0.0 0.1 1.1 2.3 3.2 5.0 6.3 7.8 6.9 28.8 15.4 7.8 15.2 590.2 
72 0.0 0.1 1.1 2.6 3.4 5.1 6.7 7.5 7.0 25.1 15.7 7.5 18.1 273.3 
73 0.0 0.0 1.0 2.3 3.7 4.8 5.4 6.6 6.9 26.2 13.6 8.5 20.9 647.1 
74 0.0 0.1 1.2 2.6 3.6 5.2 6.8 7.0 7.1 29.9 15.3 8.1 13.2 392.9 
75 0,0 0.1 1.2 2.2 3.4 4.6 5.7 6.8 7.6 29.3 15.8 6.6 16.9 745.2 
76 0.0 0,0 1.2 2.5 4.0 5.8 6.4 7.3 6.9 28.5 13.5 8.9 14.9 399.5 
77 0.0 0.0 0.5 1.1 1.6 2.4 3.2 4.1 4.9 29.3 19.6 9.4 23.9 16275.2 
Table 52 (Continued) 
Adjusted gross income (In thousands of dollars) 
Co. 0<2 2<3 3<4 4<5 5<6 6<7 7<8 8<9 9<10 10<15 15<20 20<25 > 25 Tax 
78 0,0 0.0 0.7 1.4 2.3 3.5 5.1 6.5 7.7 37.0 18.3 6.2 11.3 3354.5 
79 0.0 0.0 1.0 1.9 2.7 4.2 5.9 6.6 7.5 31.4 l6.4 8.4 l4.1 696,9 
80 0.0 0.1 1.8 3.3 6.0 6.6 6.3 9.2 6.9 29.2 13.4 5.3 11.9 l4o.8 
81 0.0 0.1 1.2 2.2 3.8 5.4 6.5 6.9 6.8 25.4 14.3 6.9 20.4 491.3 
82 0.0 0.0 0.4 0.9 1.4 2.1 3.2 4.3 5.5 31.9 22.3 10.2 17.8 7475.6 
83 0.0 0.1 1.1 2.4 3.3 4.8 5.8 6.8 8.1 30.0 15.0 7.7 15.0 493.3 
84 0.0 0.1 1.2 2.1 3.5 5.4 7.0 7.9 7.9 26.5 14.4 7.9 16.3 819.5 
85 0.0 0.0 0.6 1.3 1.9 2.7 3.8 4.5 5.2 27.7 19.6 12.8 20.0 2614,1 
86 0.0 0.1 1.1 2.2 3.9 5.5 6.7 7.7 8.4 33.7 13.2 7.0 10.7 618,5 
87 0.0 0.1 1.9 3.8 5.7 7.1 8.3 9.1 8.3 29.6 9.8 5.5 10.9 181,3 
88 0.0 0.1 1.1 2.1 3.4 5.5 6.1 7.7 7.8 31.6 13.7 7.6 13.3 410,0 
89 0.0 0.1 1.0 2.0 3.3 40.9 5.4 6.4 6.0 19.5 5.8 3.1 6.5 309.5 
90 0.0 0.0 0.7 1.4 2.0 3.4 5.0 6.9 8.7 35.2 15.8 5.8 15.0 1611,6 
91 0.0 0.0 0.6 1.2 1.8 3.2 4.3 6.0 7.8 38.1 19.4 7.0 10.5 1124,9 
92 0.0 0.0 0.9 2.0 3.5 4.9 5.7 6.5 7.1 31.7 16.2 7.8 13.7 679.0 
93 0.0 0.1 1.7 3.7 6.5 7.1 8.1 7.7 8.2 26.5 9.8 6.8 13.7 184,0 
94 0.0 0.0 0.8 1.4 2.1 3.6 5.2 5.9 6.6 33.5 l6.l 7.5 17.2 1956,4 
95 0.0 0.1 0.9 2.3 3.9 5.5 6.7 7.1 6.5 30.4 13.7 6.6 16.3 450,2 
96 0.0 0.1 1.4 2.5 4.3 5.6 6.1 6.6 6.9 27.7 l4.4 8.2 16.2 526,3 
97 0.0 0.0 0.7 1.5 2.2 3.2 4.3 5.4 6.5 31.1 14.3 6.8 24.2 4468,0 
98 0.0 0.1 1.2 2.4 3.8 5.6 6.8 7.0 8.2 31.4 15.3 6.7 11.6 271,8 
99 0.0 0.0 0.9 1.9 3.2 4.4 6.2 6.8 7.2 30.7 14.4 7.3 17.0 663,6 
Table 53 
Estimated percentages of total 1972 state personal incane 
taxes paid by adjusted gross income groups^ 
Adjusted gross income (In thousands of dollars) 
Co, 0<2 2<3 3<U 5<6 6<7 7<8 8<9 9<10 10<15 15<20 20<25 > 25 Tax 
1 0.0 0,1 1,4 2.5 4.6 6.3 7.4 8.2 8.1 29.2 13.7 5.3 13,2 359.0 
2 0.0 0.1 1,6 2.6 5.1 6.8 7.0 7.5 9.8 24.3 12.3 6,9 16,1 215.0 
3 0.0 0.0 0,1 1.5 2.9 4.3 6.5 8.0 7.9 36,6 16.2 6,1 9,1 732,9 
U 0.0 0.0 0.1 2.0 3.2 5.6 6.9 6.6 7.4 25.8 14.1 8.0 19.4 1004,0 
5 0.0 0.0 1.2 2.8 4.1 6.1 7.6 8.2 9.3 29.9 13.4 6.7 10,6 594,2 
6 0,0 0.0 1.2 2.3 3.3 5.7 6,7 6.9 7.3 28.1 13,4 6,5 18,7 268,1 
7 0.0 0.0 0.5 1.1 1.7 2.6 3,8 5.1 6.5 35.1 18,4 7.8 17.3 8335.8 
8 0.0 0.0 0.8 1.6 2.6 3.6 5.9 6.8 8,2 34.7 l4,4 6,2 15.0 1336,2 
9 0.0 0.0 0.7 1.6 2.4 3.8 6.0 7.1 8,3 32.9 15,6 6,3 15.2 1202,4 
10 0.0 0.0 1.0 2.0 3.2 4.9 6.4 7.6 7.8 33.4 13,4 6,7 13.7 880,1 
11 0.0 0.0 0.7 1.5 2.3 3.5 4.6 5.0 5.5 27.7 24,9 7.3 16,9 1256,2 
12 0.0 0.0 1.2 2.5 3.9 5.9 9.5 8.2 8.9 30.5 11,6 7.2 10,4 681,6 
13 0.0 0.0 1.1 2.3 3.8 5.8 7.6 7.7 6.9 28.4 13.9 8,2 l4,l 643.6 
lU 0.0 0.0 1.0 2.0 3.3 5.1 5.5 6.4 6.7 26.2 14.8 6.8 22,1 1076,1 
15 0.0 0.0 1.0 2.1 3^4 4.8 6.0 6.8 6.5 27,4 14,9 8,1 18.9 862.4 
l6 0.0 0.0 0.9 2.0 3.0 4.3 6.6 7.7 7.3 33,1 15.8 8.7 10,7 836,5 
17 0.0 0.0 0.6 1.3 1.9 2.8 4.2 5.5 6.8 31,7 l6,6 8.5 20,0 3132,9 
18 0.0 0.0 0.8 1.8 2.8 4.5 5.7 5.4 7.1 31.7 15,1 7.5 17.7 892,7 
19 0.0 0.0 1,3 2.3 3.7 6.7 8.1 7.9 7.8 28.9 13,9 5.7 13.5 541.3 
20 0.0 0,0 1,4 2.8' 4.7 6.1 6.4 9.0 8.1 28,2 10,9 6,3 l6.0 300,2 
21 0.0 0,0 0.9 2.0 2,6 4.0 5.1 6.7 6.7 29.7 14,0 7.6 20,7 998,2 
22 0.0 0,0 1.1 2.U 3.7 14.2 6.9 7.1 7.2 25.5 11.7 4,6 15.6 813.6 
23 0.0 0,0 0.6 1,3 1.9 2.7 4.2 5.6 7.5 36.7 19.4 7.3 12,7 3454.7 
^Source: Iowa Department of Revenue, Entries are r = Pl^ci 
pitc 
Table 53 (Continued) 
Adjusted gross income (In thousands of dollars) 
Co. 0<2 2<3 3<4 U<5 5<6 6<7 7<8 8<9 9<10 10<15 15<20 20<25 > 25 Tax 
2k 0.0 0.0 1.0 1.9 3.1 4.7 5.5 6.6 6.1 39.9 13.5 5.8 12.0 918.8 
25 0.0 0.0 0.6 1.5 2.3 3.8 4.6 6.4 7.3 36.9 18.4 6.4 11.7 1530.5 
26 0.0 0.0 1.3 3.0 3.7 6.3 6.7 8.5 8.3 28.7 10.1 6.2 17.0 299.5 
27 0.0 0.1 1.7 3.3 5.U 7.5 7.8 9.1 8.8 26.1 13.9 4.7 11.5 269.3 
28 0.0 0.0 1.1 2.3 3.4 5.3 6.6 8.1 7.3 27.9 15.2 6.9 15.6 708.8 
29 0.0 0.0 0.5 1.1 2.1 3.2 4.5 5.9 6.7 33.9 18.5 6.3 17.1 3043.5 
30 0.0 0.0 1.0 2.3 3.2 4.5 5.8 6.3 7.8 29.0 13.9 6.1 20.0 639.1 
31 0.0 0.0 0.6 1.2 1.8 2.8 4.0 4.8 6.1 34.4 18.9 7.7 17.6 5425.0 
32 0.0 0.0 0.9 1.5 2.7 3.3 5.0 5.8 7.8 32.8 14.3 7.0 18.8 737.7 
33 0.0 0.0 1.1 2.1 3.8 5.4 7.7 7.5 8.9 30.7 13.4 7.3 12.1 993.7 
3k 0.0 0.0 0.8 1.7 3.0 4.8 6.1 7.2 7.8 30.9 15.2 6.6 l6.1 1007.3 
35 0.0 0.0 0.9 7.0 3.0 4.4 5.8 5.7 6.6 25.9 12.9 10.7 17.0 701.4 
36 0.0 0.0 1.1 2.1 3.9 4.6 7.2 7.6 6.4 26.1 14.5 6.5 19.9 440.4 
37 0.0 0.0 0.9 1.8 3.2 4.7 6.2 7.1 7.8 28.9 13.6 7.7 18.3 700.1 
38 0.0 0.0 0.9 1.9 3.4 4.6 6.1 8.1 7.6 29.8 16.9 8.5 12.1 692.1 
39 0.0 0.0 1.2 2.8 4.1 6.1 7.6 8.2 9.3 29.9 13.4 6.7 10.6 491.3 
1*0 0.0 0.0 0.9 2.0 3.2 5.3 6.8 7.3 7.6 31.3 14.1 7.0 14.4 925.6 
4l 0.0 0.0 1.0 2.3 4.2 6.2 7.9 8.7 7.3 30.2 12.0 7.9 12.2 568.4 
k2 0.0 0.0 0.7 1.6 2.4 3.8 5.1 6.2 6.6 37.4 13.4 6.9 15.7 1343.8 
k3 0.0 0.0 1.1 2.3 3.6 5.3 7.0 7.3 7.9 31.8 12.9 6.9 13.9 686.5 
kk 0.0 0.0 0.8 1.8 2.7 4.9 6.2 7.1 7.4 33.4 16.9 6.0 12.8 938.4 
45 0.0 0.1 1.7 3.0 4.8 7.1 7.7 8.2 6.9 28.6 13.9 6.5 11.5 358.3 
U6 0.0 0.0 0.8 1.8 3.1 5.0 6.2 7.5 6.8 30.0 17.7 7.0 14.2 629.0 
li7 0.0 0.0 1.2 2.3 3.3 5.7 6.7 7.0 7.3 28.1 13.4 6.5 18.7 407.8 
U8 0.0 0.0 0.9 2.0 3.1 5.6 5.5 7.4 7.7 31.7 13.2 5.5 17.4 766.4 
k9 0.0 0.0 1.1 2.0 3.2 5.3 6.0 7.4 8.4 32.9 13.2 6.1 14.3 ' 894.6 
50 0.0 0.0 0.5 1.1 1.9 3.0 4.7 6.1 7.1 31.1 18.9 8.3 17.3 2319.9 
Table 53 (Continued) 
Adjusted gross income (in thousands of dollars) 
Co. 0<2 2<3 3<4 k<5 5<6 6<7 7<8 8<9 9<10 10<15 15<20 20<25 > 25 Tax 
51 0.0 0.0 0.9 1.9 3.3 4.9 5.7 6.4 7.4 31.4 14.9 7.1 l6.1 715.6 
52 0.0 0.0 0.6 1.3 2.3 3.1 3.9 4.3 5.2 26.8 18.3 11.6 22.5 4381.1 
53 0.0 0.0 1.0 1.8 3.1 4.9 6.9 6.8 8.0 32.2 15.4 7.0 13.0 819.8 
5h 0.0 0.0 1.2 2.6 4.6 5.6 7.0 7.2 7.7 28.6 16.2 7.3 11.7 565.8 
55 0.0 0.0 0.9 2.0 3.2 5.6 6.9 6.6 7.4 25.8 14.2 8.0 19.4 1071.3 
56 0.0 0.0 0.6 1.4 2.5 4.2 5.9 6.9 7.2 34.1 15.6 5.4 16.3 2346.5 
57 0.0 0.0 0.4 1.0 1.5 2.4 3.5 4.7 5.7 33.8 20.6 7.9 18.6 11979.4 
58 0.0 0.0 0.8 1.5 2.9 4.3 6.5 8.0 7.9 36.6 16.2 6.1 9.1 532.4 
59 0.0 0.0 0.9 2.1 3.4 5.1 6.2 6.3 7.5 31.4 10.5 6.3 20.2 452.1 
6o 0.0 0.0 1.2 2.7 4.4 5.8 6.8 7.2 7.6 30.2 13.6 6.5 l4.0 502.0 
6l 0.0 0.0 0.9 2.1 3.4 4.6 6.6 8.0 7.9 32.2 12.7 7.1 14.3 551.9 
62 0.0 0.0 1.0 2.2 3.4 5.5 6.7 6.8 7.2 29.4 l4.6 7.8 15.3 971.1 
63 0.0 0.0 0.7 1.4 2.3 4.4 6.2 6.8 7.3 30.7 15.5 6.5 18.2 1402.3 
6k 0.0 0.0 0.5 1.1 1.7 2.7 4.2 5.2 6.4 31.0 19.2 6.8 21.3 2852.0 
65 0.0 0.0 0.7 2.1 3.3 4.1 6.2 6.8 9.1 34.6 15.8 7.0 10.3 553.1 
66 0.0 0.0 1.1 2.3 3.6 5.3 6.7 8.0 7.5 27.6 14.8 6.6 16.5 533.2 
67 0.0 0.0 1.1 2.5 4.1 5.9 7.4 8.3 7.3 25.3 13.1 7.9 17.0 493.5 
68 0.0 0.0 1.2 2.4 4.0 6.8 7.4 8.4 8.1 32.9 11.2 4.8 12.7 335.5 
69 0.0 0.0 0.9 1.9 2.9 4.2 5.5 6.6 7.0 29.1 15.2 7.0 19.7 712.0 
70 0.0 0.0 0.5 1.2 2.1 3.0 4.8 5.8 6,0 32.0 19.0 7.3 18.6 2387.2 
71 0.0 0.0 1.0 2.3 3.2 5.0 6.4 7.8 6.9 28.7 15.4 7.7 15.6 825.6 
72 0.0 0.0 1.1 2.6 3.4 5.1 6.8 7.5 7.0 24.9 15.7 7.4 18.5 382.6 
73 0.0 0.0 0.9 2.3 3.6 4.8 5.5 6.6 6.9 26.0 13.6 8.4 21.4 906.2 
74 0.0 0.0 1.1 2.6 3.6 5.2 6.9 7.0 7.0 29.8 15.3 8.0 13.5 549.2 
75 0.0 0.0 1.1 2.1 3.3 4.6 5.7 6.9 7.5 29.1 15.8 6.6 17.2 1042.5 
76 0.0 0.0 1.1 2.5 3.9 5.9 6.5 7.3 6.9 28.3 13.5 8.8 15.2 558.8 
77 0.0 0.0 0.4 1.1 1.6 2.4 3.2 4.1 4.9 29.0 19.5 9.3 24.4 22806.9 
Table 53 (Continued) 
Adjusted gross income (In thousands of dollars) 
Co* 0<2 2<3 3<u U<5 5<6 6<7 7<8 8<9 9<10 10<15 15<20 20<25 C
M A
 Tax 
78 0.0 0.0 0.6 l.U 2.2 3.5 5.2 6.6 7.6 36.8 18.3 6.2 11.5 U688.3 
T9 0.0 0.0 0.9 1.9 2.6 U.3 6.0 6.6 7.5 31.2 l6.U 8.U lU.U 97U.U 
80 0.0 0.1 1.7 3.3 6.0 6.6 6.U 9.3 6.9 29.0 13.U 5.3 12.1 196.7 
81 0.0 0.0 1.1 2.2 3.8 5.U 6.6 7.0 6.8 25.2 lU.3 6.8 20.8 688.1 
82 0.0 0.0 O.U 0.9 l.U 2.1 3.2 U.U 5.U 31.7 22.3 10.1 18.1 10U61,3 
83 0.0 0.0 1.0 2.3 3.2 U.8 5.9 6.9 8.1 29.8 15.0 7.6 15.3 689.9 
8U 0.0 0.0 1.1 2.1 3.U 5.U 7.1 8.0 7.9 26.U lU.U 7.8 16.6 11U6.7 
85 0.0 0.0 0.6 1.3 1.9 2.7 3.8 U.5 5.1 27.5 19.5 12.7 20.3 3659.1 
86 0.0 0.0 1.0 2.1 3.9 5.5 6.8 7.7 8.U 33.5 13.1 7.1 10.9 866.0 
87 0.0 0.1 1.8 3.8 5.6 7.1 8.U 9.1 8.3 29.U 9.8 5.5 11,2 253.2 
88 0.0 0.0 1.1 2.1 3.U 5.5 6.2 7.7 7.8 31.U 13.7 7.5 13.5 573.1 
89 0.0 0.0 1.0 2.0 3.2 Ul.O 5.U 6.U 5.9 19.U 5.8 3.1 6.6 U33,l 
90 0.0 0.0 0.6 1.4 2.0 3.U 5.1 6.9 8.7 35.0 15.8 5.8 15.3 225U.3 
91 0.0 0.0 0.6 1.2 1.8 3.3 U.3 6.0 7.8 37.9 19. U 7.0 10.7 1571.6 
92 0.0 0.0 0.8 2.0 3.U U.9 5.8 6.6 7.1 31.5 16.2 7.7 lU.O 9U9.U 
93 0.0 0.1 1.6 3.7 6.5 7.1 8.2 7.8 8.2 26.U 9.8 6.7 lU.O 257.2 
9h 0.0 0.0 0.7 l.U 2.1 3.6 5.3 6.0 6.6 33.3 l6.1 7.U 17.6 2737.6 
95 0.0 0.0 0.9 2.2 3.9 5.5 6.8 7.2 6.U 30.2 13.7 6.6 16.7 630,0 
96 0.0 0.0 1.3 2.5 U.2 5.6 6.2 6.7 6.9 27.5 lU.U 8.2 l6,6 736,1 
97 0.0 0.0 0.7 l.U 2.1 3.2 U.3 5.U 6.5 30.9 lU.2 6.7 2U,6 6256,0 
98 0.0 0.0 1.1 2.U 3.7 5.6 6.9 7.1 8.2 31.2 15.3 6,6 11.9 379.8 
99 0.0 0.0 0.8 1.9 3.1 u.u 6.2 6.8 7.2 30.5 lU.U 7.2 17.3 928,7 
Table $4 
Explanations of headings for Table 55 
Column Explanation 
1: Nj, school district enrollment 
2: Yj/Nj, assessed value per pupil in district j 
3: Ej, expenditure per pupil in district j 
hi 1969-70 aj/Nj, base year state aid per pupil 
5: 1969-70 PTj/Nj, base year property tax per pupil in district j 
6; 1969-70 Foundation aj/Nj, state aid per pupil under foundation, with base year subsidy 
7: 1969-70 Foundation dj, change in property tax 
8: 1969-70 Foundation local income tax 
9: 1969-70 Percentage equalizing a,/N,, state aid per pupil under PE, with base year subsidy 
w j 
10; 1969-70 Percentage equalizing dj, change in property tax 
11; 1972-73 Percentage equalizing a,/N , state aid per pupil under PE, with increased subsidy 
0 j 
12; 1972-73 Percentage equalizing dj, change in property tsuc 
13; 1972-73 Foundation state aid per pupil under foundation, with increased subsidy 
lU; 1972-73 Foundation local income teix 
Table 55 
1969-70 Iowa public school statistics and aid data* 
Co. Diet. (1) (2) t  (3)  (4)  (5)  (6) (7) t  (8) t  (9)  ( io) t  (11) ( I2) t  (13) (14 
1 792 506 14.1 833 237 588 165 155.0 195.8 132 53.4 257 —10 « 0 244 155.5 
1 2673 865 12.3 751 204 507 200 225.3 263.9 194 9.3 293 -76.9 279 195.1 
1 U978 523 19.3 992 217 848 61 242.1 285.4 0 113.7 52 86.3 l4o 243.8 
2 1431 1106 l4.0 748 203 544 167 292.3 333.7 123 88.5 235 -34.8 246 245.7 
2 5328 255 16.3 1045 255 823 121 127.0 152.8 27 58.2 209 11.8 200 132.5 
3 135 2227 9.1 655 226 431 263 553.2 466.3 295 -152.9 359 -296.3 343 289.0 
3 1972 864 9.5 541 160 379 257 164.5 82.2 233 —62.8 288 -110.4 337 13.4 
3 5310 1147 8.8 656 222 432 270 293.7 241.3 313 -103.6 374 -174.0 350 150.0 
k 1071 2209 8.1 724 192 517 284 785.5 613.6 374 -401.7 436 -539.9 364 437.8 
k 4491 588 9.6 603 200 424 254 136.1 92,1 255 -32.2 317 -68.7 333 45.3 
k 4518 507 10.7 693 216 516 232 153.2 125.2 247 -15.7 327 -56,1 311 84.8 
5 4l4 1652 12.9 848 230 607 188 575.0 664.9 191 65.2 308 -129.0 267 533.4 
5 2151 719 l4.0 876 276 6l4 167 241.0 309.4 l44 94.9 275 1.0 247 252.2 
6 576 1016 10.4 688 191 451 238 247.9 245.5 259 -69.6 336 -147.4 318 164.7 
6 609 1688 17.7 846 204 717 92 611.8 674.9 0 344.2 109 160.1 172 540.6 
6 4806 476 12.9 954 220 766 189 241.8 241.7 214 2 .9  346 -60.0 268 203.8 
6 5967 368 11.7 659 184 458 211 82.1 78.6 196 -4.3 279 -34.8 291 49.3 
6 6570 371 8 .6  754 216 467 274 109.4 114.4 364 -52.2 434 -81.1 355 84 .9  
6 6660 1931 11,5 695 206 456 217 438.3 480.5 216 -18.5 301 -183.7 296 326.8 
7 1044 6789 6.9 703 244 4i4 309 1876.6 1743.6 4l4 -1154.4 466 , -1504.6 388 1203.2 
7 1908 761 9.2 664 227 470 263 218.0 165.8 299 -54.8 364 -104.5 342 105.3 
7 3042 685 12.4 759 267 599 198 240.4 214.7 196 49.2 296 -19.8 277 160.1 
7 3501 1035 10.3 786 281 560 240 366.8 351.9 302 -21.0 388 -110.6 320 269.5 
7 6795 19667 8.3 687 238 456 280 5700.7 4732.7 345 -2102.3 4o6 -3301.6 360 3167.4 
^Source; Iowa Department of Public Instruction. For column headings, see Table 5%. 
^Data in thousands of dollars 
Table 55 (Continued) 
Co. Dist. (1) (2)t (3) (4) (5) (6) (7)" (8)t (9) (I0)b (11) (I2)t (13) (l4)t 
8 729 2958 7.7 702 230 395 291 711.3 756.3 376 -432.7 434 -604.7 371 520.9 
8 2570 326 22.9 792 194 772 0 102.2 108.6 0 63.2 0 63.2 67 86.8 
8 39U2 818 7.1 794 270 432 304 237.6 284.5 457 -152.7 517 -201.9 384 219.4 
8 4878 836 22.0 754 209 709 6 224.5 257.1 0 174.9 0 174.9 86 190.5 
8 6561 545 23.1 896 208 861 0 217.3 236.8 0 113.4 0 113.4 64 202.1 
9 1719 854 8.4 647 211 415 278 211.5 171.6 321 -93.6 379 -143.3 358 103.6 
9 3186 560 6.9 709 260 392 307 144.5 149.6 413 -86.8 466 -117.0 387 104.3 
9 5238 515 11.0 640 209 445 226 116.3 100.1 220 —6.0 295 -44.6 306 59.1 
9 6273 1159 11.3 648 195 466 220 279.2 234.4 210 -17.4 288 -108.1 300 142.1 
9 6471 823 10.7 648 197 459 233 202.3 165.8 236 -31.3 309 -91.9 313 100.3 
9 6762 1101 9.5 662 227 447 255 282.3 238,2 285 -63.3 352 -137.6 335 150.6 
9 6840 2553 10.6 660 213 450 234 610.1 546.1 240 -69.9 315 -261.4 315 342.9 
10 1963 1055 10.3 799 267 534 241 346.5 372.9 307 -41.7 395 -134.6 321 288.9 
10 3105 2212 9.4 733 234 486 259 661.2 635.1 320 -188.9 394 -352.2 338 459.1 
10 3204 1163 10.7 562 153 432 231 252.5 135.1 201 -56.1 265 -131.2 311 42.5 
11 72 610 17.6 876 271 664 93 189.5 262.5 0 165.3 113 96.4 173 213.9 
11 171 809 15.0 693 187 528 146 184.2 200.0 68 96.4 180 6.1 225 135.6 
11 4050 258 13.9 899 305 609 169 85.5 116.9 148 40.4 282 5.8 248 96.4 
11 4644 517 16.3 848 2l4 677 119 180.9 207.8 16 102.0 165 25.2 199 166.7 
11 5481 200 16.7 1014 291 759 112 85.0 113.8 0 58.2 181 22.1 191 97.8 
11 6048 332 15.5 940 302 654 137 114.5 164.1 68 77.7 224 25.9 216 137.7 
11 6219 2139 11.2 679 191 445 222 471.8 498.0 220 -61.5 302 —236.8 301 327.7 
12 153 653 13.4 944 234 718 178 293.2 325.2 181 34.7 317 -54.3 257 273.2 
12 279 612 l4.4 665 180 512 158 136.8 134.3 167 8.1 256 -46.4 237 85.6 
12 1215 607 9.9 664 198 410 248 129.1 132.2 268 -42.3 339 -85.3 327 83.9 
12 1872 359 16.4 812 206 656 118 117.8 131.5 15 68.4 158 17.3 198 102.9 
12 2664 730 14.9 863 251 637 l48 247.3 304.4 91 116.8 229 16.1 227 246.3 
12 4671 428 9.8 711 220 442 251 105.6 113.3 292 -30.7 366 —62*8 330 79.3 
12 5130 663 12.6 644 187 453 194 133.2 131.3 157 19.8 244 -37.8 274 78.5 
13 1055 421 21.9 1162 253 965 9 222.3 301.4 0 106.6 0 106.6 88 267.9 
13 3411 859 16.1 812 190 589 123 228.6 314.7 26 l4i.i 167 20.5 203 246.3 
Table 55 (Continued) 
Co. Dist. (1) (2)^ (3) (4) (5) (6) (7)* (8)* (9) (10 )t (11) (12)t (13) (l4)t 
13 3807 371; 23.9 976 194 851 0 l4o.o 186.7 0 72.6 0 72.6 48 168.6 
13 3915 308 27.4 979 201 907 0 110.3 132.8 0 62.0 0 62.0 0 132.8 
13 4023 982 13.1 746 191 489 185 223.9 294.1 162 28.3 267 -73.9 264 215.9 
13 5301 4l4 20.9 729 168 604 28 76.9 117.0 0 69.5 0 69.5 107 84.1 
13 5625 923 16.9 728 171 540 108 187.1 260.1 0 157.8 122 45.6 188 186.6 
14 999 1303 27.8 667 209 541 0 +19.7 145.4 0 272.0 0 272.0 200 0 
14 1413 597 14.9 782 210 515 147 129.0 200.3 82 76.7 207 2.1 227 152.8 
l4 2520 558 18.7 878 235 620 73 137.7 241.1 0 130.9 70 91.7 152 196.7 
l4 40l4 907 11.1 746 200 449 225 206.9 272.3 252 -46.7 340 —126.8 305 200.1 
15 252 629 12.8 651 188 466 190 131.7 128.8 150 23.8 240 -32.4 269 78.8 
15 387 2475 10.3 573 176 367 240 398.4 313.8 220 -108.0 283 -26.4 319 116.8 
15 914 506 16.3 861 253 666 120 171.9 210.0 22 117.3 172 41.5 200 169.7 
15 2718 1193 14.7 757 245 548 151 301.8 371.2 90 185.2 209 43.0 231 276.2 
l6 603 486 16.0 959 250 749 127 208.8 249.4 44 100.3 207 20.9 206 210.7 
16 1188 377 17.6 907 237 742 95 147.4 173.9 0 89.5 122 43.6 174 143.9 
16 1926 924 13.3 736 186 545 179 257.4 267.7 146 36.9 251 -60,5 259 194.1 
l6 3691 765 13.4 787 228 555 178 219.5 260.8 156 54.9 269 -31.3 258 199.9 
l6 3852 298 17.5 852 233 701 97 104.9 120.9 0 69.3 119 33.8 176 97.2 
16 6408 1343 10.9 756 208 509 229 391.9 4I6.3 265 -76.0 353 -193.8 309 309.4 
16 6930 1008 12.8 826 233 582 191 329.4 383.1 196 37.0 309 -76.3 271 302.9 
17 1233 204l 10.3 695 208 476 239 548.9 508.9 262 -109.9 340 -267.9 319 346,4 
17 4131 7608 9.3 799 261 506 259 2422.4 2688.6 349 -672,6 429 • -1284.7 338 2083.1 
17 4266 4o4 18.9 840 232 769 68 157.9 159.3 0 93.9 58 70.4 148 127,1 
17 5616 573 19.4 783 233 718 57 188.6 193.1 0 133.6 33 114.9 137 147,5 
17 6633 506 21.6 930 190 963 14 268.7 244.8 0 96.0 0 127.6 94 204,5 
18 423 731 15.6 829 216 639 134 239.2 279.9 54 117.9 193 16.8 214 221,7 
18 1152 2028 10.4 653 193 413 239 416.5 420.4 246 -108.8 319 -256.3 318 259.0 
18 4068 731 18.3 862 232 703 81 247.0 304.4 0 169.6 88 105.5 160 246,2 
18 4248 483 15.9 909 255 694 129 181,6 223.6 4l 103.4 196 28.5 208 185.1 
18 7032 460 14.5 907 270 650 157 165.9 212.1 120 69.3 260 4.6 236 175.5 
19 2349 543 12.3 699 202 523 200 150,6 137.3 185 9.6 277 -40.3 280 94.1 
Table 55 (Continued) 
Co. Dist. (1) (2)t (3) (4) (5) (6) (7)t (8)t (9) (10)* (11) (12)* (13) (l4)t 
19 4599 1065 9.3 689 204 459 260 290.1 258.4 305 -108.0 374 -180,9 339 173,6 
19 4662 2029 10.4 619 177 449 238 488.5 351.2 233 -114.9 302 -254,7 318 189.7 
20 1211 1478 10,1 671 193 471 244 398.1 333.2 266 -108,7 339 -215,6 324 215.5 
20 4572 355 12,3 647 195 483 200 84.0 71.4 171 8,6 256 -21,5 280 43.1 
21 1218 543 18.3 961 256 778 79 232.2 279.9 0 139.1 93 88,8 159 236,6 
21 2133 548 19.9 817 199 728 47 180.3 203.3 0 109.2 16 100,2 127 159.8 
21 6050 514 14.7 765 215 568 151 140.3 163.7 91 63.7 211 1.8 231 122.8 
21 6092 440 19.3 989 264 815 59 188.4 239.1 0 116,4 47 95.8 139 204.0 
21 6102 2677 9.9 661 182 424 247 601,6 576.4 267 -227.5 337 -4l6.2 326 363.3 
22 1080 1178 8.7 723 229 486 271 366.3 326.3 344 -135.9 412 -215.5 351 232,6 
22 2394 6l4 10.2 787 233 595 24l 239.4 209.7 302 -42.1 389 -95.4 321 160.8 
22 2763 819 9.5 6x6 188 421 256 188.8 139.5 265 -62.7 328 -114.1 335 74,4 
22 4095 514 6.4 674 205 405 319 142.6 117.1 415 -108.1 46l -131.9 398 76.2 
22 4419 1070 9.5 660 200 464 257 293.8 229.5 284 -90.2 351 -162.2 336 144.3 
22 6175 1396 10.8 838 263 589 231 520.8 546.6 294 -42.0 391 -177.6 310 435.5 
23 918 332 17.1 821 243 675 104 110,5 124.4 0 80.6 128 38.0 183 103.6 
23 936 1378 24.8 732 169 8l4 0 437.8 324.1 0 232.6 0 232.7 29 284.1 
23 1082 2098 10.4 748 236 497 237 605.1 634.6 282 -96.3 365 -271.1 317 467.6 
23 1278 7501 7.6 611 203 351 294 1492.9 1236.2 331 -966.5 381 . -1340.9 374 639.2 
23 1675 507 13.1 785 258 567 184 154.7 172.1 166 46.5 277 —9.6 264 131.7 
23 3834 343 15.7 894 320 702 132 133.2 153.6 53 91.8 203 40.3 212 126.3 
23 4773 ll4i 12.6 752 250 528 193 314.2 349.5 184 75.6 285 -40.3 273 258.7 
23 6993 443 11.5 691 234 465 216 104.2 108.5 215 8.7 300 -29.0 295 73.3 
2k 355 704 18.1 839 214 725 85 256.0 276.6 0 150.9 94 84.3 165 220.6 
2k 1134 715 13.0 747 2l4 542 186 201.1 214.9 163 36.6 267 -37.9 265 158.0 
2k 1701 2074 10.5 611 170 407 236 408.1 342.5 226 -116.7 295 -295.3 316 177.5 
2k 1845 449 10.3 796 212 425 24l 98.5 157.1 305 -41.9 393 -81.3 320 121.4 
2k 3996 594 11.8 788 2l4 556 210 189.9 203.4 229 -9.1 329 -68.5 290 156.1 
2k 5832 600 16.4 819 218 652 118 194.6 223.6 16 121.6 159 35.6 198 175.8 
25 27 1092 9.4 707 196 454 259 290.8 285.3 309 -122,7 380 -200.5 338 198.4 
25 1091 393 21.5 973 231 936 16 198.9 207.3 0 90,9 0 90.9 96 176,0 
(1) 
773 
6l8 
2015 
381 
822 
796 
2003 
992 
511 
615 
86U 
1367 
2l»u3 
7983 
586 
1350 
738 
336 
539 
684 
1341 
449 
11631 
2545 
524 
2338 
383 
347 
513 
1551 
2462 
Table 55 (Continued) 
(2)t (3) (4) (5) (6) (7)* (8)t (9) (lo)t (11) (12)* (13) (14)* 
13.9 888 246 681 166 309.9 341.9 l4i 81.8 274 -21.4 246 280.4 
19.7 979 220 918 51 323.2 329.5 0 135.9 25 120.4 131 280.3 
10.1 799 225 531 244 662.8 711.9 317 -185.3 403 -358.8 324 551.5 
10.7 941 246 672 232 174.7 188.5 336 -34.3 444 -75.5 312 158.2 
8.2 666 168 428 281 216.1 180.8 335 -137.1 394 -185.7 361 115.4 
12.4 944 251 708 199 366.5 396.2 243 5.9 368 -93.7 278 332.8 
10.8 695 220 475 231 520.5 498.1 248 -56.7 328 -216.5 311 338.7 
9.8 666 199 451 249 251.8 218.0 273 -73.8 343 -143.4 329 139.1 
8.6 774 208 525 274 180.3 167.8 374 -84.9 446 -121.4 354 127.2 
14.1 701 203 559 164 170.1 156.9 106 59.7 213 -5.7 243 107.9 
9.4 825 273 552 256 312.5 327.4 355 -70.3 439 -142.9 336 258.7 
9.3 707 226 483 260 405.6 356.9 313 -120.1 384 -216.3 339 248.2 
9.2 672 211 46o 262 673.9 551.9 302 -222.2 368 -383.5 342 357.5 
8.7 750 255 472 272 2378.4 2424.9 357 -818.8 427 • -1378.7 351 1898.2 
11.6 779 246 569 215 198.2 195.2 371 -73.1 444 -115.8 295 148.6 
14.5 686 201 586 155 399.1 323.7 86 155.4 193 10.7 235 216.2 
10.8 730 229 532 229 233.0 209.9 256 -19.7 341 -82.2 309 151.1 
20.7 751 188 632 33 73.4 102.5 0 63.1 0 63.1 112 75.8 
20.6 1019 24l 803 35 211.3 309.0 0 130.0 0 129.9 114 266.1 
19.4 790 208 601 58 145.3 235.0 0 142.3 33 119.7 138 180.6 
13.7 607 157 403 172 172.8 215.7 108 65.7 197 -53.8 251 109.0 
20.4 991 204 816 39 183.4 244.5 0 91.5 0 91.5 118 208.8 
10.7 783 209 529 232 3666.3 3919.8 280 -819.1 370 --1865.1 312 2994.1 
18.6 849 192 777 74 1029.6 1026.4 0 489.4 73 304.8 154 823.8 
18.1 792 205 681 84 167.2 181.1 0 107.2 85 62.8 l64 139.4 
8.0 676 204 398 287 556.9 537.3 353 -349.5 4ii -484.2 366 351.3 
24.9 924 216 909 0 156.8 162.8 0 82.6 0 82.6 26 152.7 
20.9 868 218 787 28 128.1 146.3 0 75.8 0 75.8 107 118.7 
6.9 767 264 44l 307 154.9 164.6 447 -93.9 504 -123.3 387 123.8 
10.2 709 213 497 242 455.6 407.8 277 .—98.2 354 -217.9 322 284.3 
9.3 64o 189 437 259 616.0 477.7 279 -223.8 344 8382,4 339 281.7 
Table 55 (Continued) 
Co. Dist (1) (2)* (3) (4) (5) (6) (7)* (8)t (9) (10)* (11) (12)* (13) (14)* 
33 6509 1221 9.1 594 147 46l 263 339.7 181.0 267 -147.2 326 -218.5 343 83.8 
33 6591 872 9.7 725 228 496 252 263.4 243.5 297 -60.5 374 -127.2 331 174.1 
33 6943 660 l4.6 817 235 660 155 242.9 244.8 102 88.0 230 3.7 234 192.2 
3U 1116 3228 11.3 695 224 456 220 742.0 802.3 225 —2.0 309 -272.7 300 545.4 
3k U761 752 11.1 755 246 485 223 196.9 232.7 250 -2.5 340 -70.5 303 172.8 
34 5697 104l 15.9 879 277 664 127 359.9 450.8 40 246.8 190 90.8 207 367.9 
35 916 437 28.3 1120 229 1044 0 209.4 242.3 0 100.2 0 100.2 0 242.3 
35 2781 1562 13.8 709 180 489 170 331.7 410.7 122 91.9 226 -72.0 249 286.3 
35 5922 643 16.4 933 263 662 119 215.4 313.2 18 157.7 181 52,6 199 262.0 
36 2205 539 18.8 1021 258 797 70 226.7 309.6 0 139.2 76 98.2 149 266.7 
36 2369 653 16.1 910 238 666 124 224.6 303.1 29 136.0 187 33.2 204 251.1 
36 2772 556 14.8 728 172 525 149 127.0 157.0 81 50.6 197 -13.7 229 112.7 
36 6003 559 17.3 925 213 718 100 208.0 267.8 0 118.8 139 40.9 180 223.3 
37 1967 606 23.2 938 220 788 0 196.9 287.4 0 133.1 0 133.1 62 249.7 
37 3195 1600 13.7 766 200 513 172 381.7 512.1 136 102.2 249 -77.8 251 384.7 
37 5139 534 22.8 960 216 824 0 196.8 269.5 0 115.3 0 115.3 70 231.9 
37 5841 426 18.2 847 229 616 82 107.3 170.6 0 97.5 86 60.8 161 136.7 
38 540 757 19.7 821 193 641 52 186.5 283.6 0 146.3 25 127.1 131 223.3 
38 1791 696 17.0 777 209 557 106 150.7 230.5 0 145.2 126 57.7 185 175.1 
38 2727 1040 16.2 754 202 524 121 207.8 320.0 19 190.3 151 53.9 201 237.2 
38 5472 774 17.8 730 190 527 91 132.8 220.1 0 147.0 90 77.2 170 158.5 
38 6894 378 27.3 859 206 750 0 77.2 118.4 0 77.9 0 77.9 71 90.5 
39 18 698 12.9 767 210 54l 186 196.6 224.1 167 30.2 274 -44.6 266 168.5 
39 522 317 17.8 1100 276 896 91 171.3 207.5 0 87.5 136 44.4 170 182.2 
39 2754 888 13.7 670 182 477 172 180,6 198.9 119 55.8 218 -31.5 252 128.3 
39 4239 281 15.0 930 237 727 146 120.2 136.0 92 40.9 241 -1.2 226 113.6 
39 5121 531 12.7 926 267 633 193 201.7 254.7 220 25.1 346 -41.8 272 212.4 
39 6264 664 9.8 691 188 452 249 169.2 162.6 283 -63.4 356 -111.8 328 109.8 
39 7128 471 18.1 831 212 694 84 156.5 181.2 0 100.1 89 58.1 164 143.7 
Uo 4775 647 21.8 1085 230 975 10 349.0 413.5 0 149.0 0 149.1 90 362.0 
Uo 6095 1196 17.7 964 234 787 92 517.5 620.1 0 279.4 124 130.6 172 524.9 
Table 55 (Continued) 
Co. Dlst. (1) (2)* (3) (U)  (5) (6) (T)"  (8)t (9) (io)t (11) (12 )t (13) ( lU)b  
UO 62U6 UU8 13.6 798 211 576 17U 136.1 157.8 1U7 28.5 26U —23.6 253 122.1 
4o 6867 2797 11.1 70U 197 U57 22U 657.6 720.8 237 -113.1 321 -3U6.I 30U U98.2 
Ul 819 957 lU.l 7U0 190 502 16U 210.5 281.0 117 70.2 228 -36.3 2UU 20U.8 
Ul IUU9 U29 23.2 980 268 862 0 170.8 221.3 0 IIU.9 0 IIU.9 62 I9U.8 
Ul 2UOS 1037 12.5 683 189 U29 196 18U.8 2U6.I 172 17.7 263 -77.1 275 163.6 
Ul S276 3U3 2U.I 991 237 8U9 0 126.2 175.0 0 81.3 0 81.3 UU 159.8 
Ul S366 3U8 20.1 881 22U 691 uu lOO.U 151. U 0 77.9 8 75.1 123 123.7 
Ul 708s 360 18.5 1053 266 803 76 155.6 218.6 0 95.9 90 63.5 155 189.9 
U2 9 885 18.0 833 192 666 86 270.9 3U2.8 0 169.7 9U 86.6 166 272.3 
U2 108 558 20.1 977 257 75U UU 196.6 296.0 0 1U3.U 9 138.U 12U 251.6 
U2 2007 997 13.8 695 186 U75 170 197.7 2U7.8 119 66.9 222 -35.6 2U9 168. U 
U2 303S U51 21.6 901 226 755 15 1U5.7 205.0 0 101.9 0 101.9 9U 169.1 
U2 3150 2063 12.1 696 19U U38 20U U02.7 516.1 189 11.0 279 -176.0 283 351.9 
U2 U707 2U5 I9.U 9U6 235 75U 59 89.8 122.6 0 57.6 U5 U6.6 138 103.1 
U2 5391 U67 27.u 1069 21U lOlU 0 217.9 2U3.U 0 99.9 0 99.9 0 2U3.U 
U2 6192 229 17.0 995 290 710 106 8U.6 125.8 0 66.U 161 29.5 185 107.6 
U2 6552 U23 15.7 915 27U 651 132 1U2.2 198.3 5U 93.0 208 27.9 211 16U.7 
U3 1917 717 9.3 571 173 365 261 128.9 89.9 253 -57.6 310 -98.3 3U0 32.8 
Us 3798 760 11.8 766 221 537 210 228.8 2U3.2 223 -1.5 320 -75.2 290 182.7 
U3 U356 1279 10.8 769 189 55U 230 U32.9 U12.U 269 -102.8 358 -216.8 310 310.6 
U3 6969 663 19.9 890 231 785 U8 256.7 29U.U 0 153.1 18 1U1.3 128 2U1.7 
Us 7092 773 11.1 7U3 220 U96 225 212.9 229.7 251 -23.3 339 -91.3 305 168.2 
UU U536 2372 10.5 603 157 U21 236 500.3 371.3 223 -157.U 291 -318.1 316 182.5 
uu U689 667 9 .U  812 2UU 520 258 221.5 2UU.2 355 -73.5 U36 -128.1 338 191.1 
UU 6700 818 13.1 1006 30U 725 183 377.9 U57.9 212 7U.5 35U -Ul.U 263 392.8 
uu 70U7 560 18.3 1101 285 9U6 80 32U.9 366.9 0 159.U 106 100.0 160 322.3 
U5 3029 2U2U ll.U 792 215 577 219 8U8.U 837.6 251 —86.7 3U8 -320.7 299 6UU.6 
U5 5508 lOlU 12.3 7U9 181 320 199 32U.3 307.U 193 -12.6 292 -113.3 279 226.7 
U6 732 372 23.9 IIU5 2U6 989 0 190.1 2U8.2 0 91.6 0 91.7 U8 230.5 
U6 2U93 U90 18.8 933 21U 760 70 188.3 238.7 0 105.1 70 70.9 150 199.7 
U6 3060 2000 13.6 760 187 53U I7U 523.2 628.7 lUo 93.U 251 -128.1 25U U69.5 
Table 55 (Continued) 
Co. Diet. (1) (2)% (3) (4) (5) (6) (7)t (8)t (9) (io)t (11) (12 )b (13) (l4)t 
46 6516 491 20.3 1081 250 882 40 233.8 311.7 0 122.9 0 122.9 0 272.6 
47 504 371 16.3 904 259 631 120 113.5 169.8 23 87.4 181 29.1 200 140.3 
47 2376 276 23.6 1028 240 902 0 118.5 153.4 0 66.4 0 66.4 53 138.8 
47 3006 672 16.1 830 197 64o 124 213.4 257.8 27 114.6 170 18.3 203 204.3 
47 3096 862 13.9 765 224 505 169 195.8 275.2 126 84.3 240 -14.2 248 206.6 
48 216 400 14.8 9T2 308 694 151 159.6 210.5 109 79.7 263 18.0 230 178.7 
48 1647 355 12.5 882 261 612 195 128.1 154.6 215 16.2 334 —26.1 275 126.3 
48 2097 810 10.7 849 249 556 233 277.4 326.3 303 -43.8 401 -122.8 312 261.8 
48 2766 703 13.9 885 262 648 169 260.4 308.8 l46 81.5 278 -11.4 248 252.8 
48 3154 854 10.0 736 211 472 245 231.3 247.8 292 -69.3 371 -137.0 325 179.8 
48 7029 1230 15.3 686 194 538 l4l 286.4 295.7 59 166,3 171 28.3 221 197.8 
49 243 451 11.5 701 189 542 216 140.9 114.8 218 -13.0 304 -51.9 296 78.9 
49 585 710 13.2 736 269 534 183 192.6 206.2 156 80.7 259 7.0 262 149.7 
49 404l 2087 8.7 736 232 476 273 632.1 6O4.2 350 -246.3 419 -389.8 352 438.1 
49 4275 489 13.0 736 197 605 186 168.8 l4l.8 160 18.1 263 -32.2 266 102.9 
49 5337 580 8.6 647 170 453 274 163.3 116.8 313 -82.6 373 -117.3 354 70.7 
49 5733 384 6.7 581 195 323 313 72.8 51.9 350 -59.6 391 -75.5 392 21.4 
50 513 446 10.8 872 251 638 230 188.1 189.8 305 -24.3 407 -69.4 309 154.3 
50 1332 866 7.8 698 231 412 291 222.2 2180 2 374 -123.7 432 -173.8 370 149.3 
50 3906 708 16.3 855 284 699 119 263.7 289,2 16 189.8 166 83.7 199 232,9 
50 4347 334 10.7 762 255 524 232 103.5 .105.5 272 -5.8 360 -35.1 312 78.9 
50 4700 747 11.4 767 244 545 217 236.0 239.4 238 4.4 333 —66.0 297 180.0 
50 4725 5251 9.1 724 231 466 264 1490.6 1459.4 330 -523.1 401 -892.2 344 1041.4 
50 5319 538 16.5 866 238 759 116 231.2 226.1 11 122.4 164 4o.i 196 183.3 
51 2169 3155 11.3 616 220 396 220 535.4 535.9 200 64.3 274 -170.3 299 284.8 
52 1221 886 13.0 783 183 670 185 363.1 298.4 171 10.9 280 -85.9 265 227.9 
52 3141 9061 10.3 969 231 724 241 4705.3 4741.1 372 -1276.9 479 --2244.0 320 402.0 
52 3816 551 16.2 794 190 757 123 239.2 191.5 26 90.5 163 14.9 203 147.7 
52 6093 832 9.8 833 227 581 251 321.2 321.9 347 -100.2 434 -172.4 330 255.7 
53 234 1948 6.8 664 216 395 309 503.0 424.6 391 -342.0 44o -436.9 389 269.6 
53 4269 707 10.6 859 266 611 234 282.6 292.1 313 -32.9 410 -102.0 314 235.8 
Table 55 (Continued) 
Co. Dist. (1) (2)t (3) (4) (5) (6) (7)* (8)* (9) (10)* (11) (12)* (13) (14)* 
53 4446 1625 10.7 743 204 576 232 588.1 482.3 265 -99.8 351 -238.5 312 353 .0 
53 4905 439 12.7 858 285 637 192 167.8 18O.8 204 35.4 321 -15.9 271 145.9 
53 5076 319 10.4 894 307 597 239 124.4 142.7 337 -9.6 436 -41.3 318 117.4 
54 2943 339 13.2 802 194 595 182 112.3 120.7 169 8.1 282 -30.2 262 93.8 
54 3330 660 20.2 820 183 734 43 218.4 246.5 0 120.9 3 118.9 122 193.9 
54 5163 870 15.6 830 236 611 135 261.1 333.8 54 158.3 193 37.8 214 264.6 
54 6012 1184 10.4 694 182 462 239 302.5 293.9 262 -94.6 339 -186.1 319 199.7 
54 6462 675 12.7 794 224 546 192 196.8 235.1 189 23.7 297 -49.3 271 181.4 
55 126 1881 15.3 736 212 472 139 311.6 544.6 58 289.1 179 61.4 219 394.9 
55 900 271 20.6 952 235 885 33 128.1 137.1 0 63.7 0 63.7 113 115.6 
55 3456 271 25.1 1135 261 929 0 116.1 172.0 0 70.7 0 70.7 25 162.6 
55 3573 268 20.7 717 184 546 32 35.7 72.7 0 49.2 0 49.2 111 51.4 
55 3897 260 29.4 1003 180 960 0 96.6 107.7 0 46.8 0 46.8 0 107.7 
55 5868 508 24.3 891 213 738 0 127.7 205.8 0 108.4 0 108.4 39 185.8 
55 6309 569 24.3 870 191 730 0 138.6 217.9 0 108.5 0 108.5 39 195.7 
55 6417 521 16.6 859 216 600 115 l4o.i 214.7 5 110.0 157 30.6 194 173.2 
56 1079 1305 10.7 712 226 483 232 351.1 346.7 254 -37.3 336 -143.9 311 242.8 
56 2322 3935 13.6 750 234 567 175 1162.5 1196.6 139 375.8 248 -54.0 254 883.4 
56 3312 3739 8.2 785 262 470 282 1145.8 1266.5 400 -515.8 469 -772.9 362 968.9 
57 99 735 8.3 769 254 493 281 241.0 237.2 387 -97.3 455 -147.4 360 178.7 
57 1053 25042 8.8 759 262 493 270 7924.9 7839.1 357 -2371.8 428 ' -4172.2 349 5846.1 
57 1062 652 7.3 778 251 486 300 221.4 216.6 438 -122.0 499 -161.6 379 164.7 
57 1089 876 6.6 746 241 449 313 277.4 263.2 450 -182.9 503 -229.4 393 193.5 
57 1337 2582 13.3 870 267 710 180 1145.7 1095.1 178 229.6 302 —89.6 260 889.6 
57 3715 2723 11.1 950 278 732 223 1384.6 1371.8 314 -97.3 428 -4o6,6 302 1155.0 
57 3744 551 8.8 693 208 481 271 168.5 136.1 330 -67.3 395 -103.0 350 92.3 
57 4086 2899 5.7 719 214 427 333 908.0 791.9 476 -759.4 520 -885.3 412 561.2 
57 4554 1048 8.3 817 284 510 280 361.0 388.4 4ll -133.0 483 -209.0 360 305.0 
57 4777 1086 10.9 837 300 571 228 382.9 425.1 288 12.9 386 -93.7 307 338.7 
57 6138 722 7.6 686 245 409 295 186.2 173.2 377 -95.1 432 -134.9 374 115.7 
58 1368 974 12.7 794 222 589 192 325.9 339.1 189 32.5 297 -72.8 272 261.6 
Table 55 (Continued) 
Co. Dist. (1) (2)t (3) (4) (5) (6) (7)^ (8)t (9) (10)% (11) (12)* (13) (l4)^ 
58 3841 
58 4509 
58 6759 
59 1107 
59 5715 
60 1095 
60 2457 
60 3771 
60 6983 
61 1953 
61 3119 
61 7056 
62 2367 
62 4776 
62 5013 
63 3375 
63 4212 
63 5166 
63 5256 
63 6512 
64 2682 
64 3582 
64 4l04 
64 5858 
64 6985 
65 2511 
65 3978 
65 4751 
66 4995 
66 5751 
67 1969 
914 
376 
990 
2034 
322 
1218 
644 
376 
1166 
576 
952 
1662 
247 
678 
3065 
2235 
609 
1587 
714 
725 
295 
645 
6450 
526 
1356 
1548 
460 
511 
1959 
1181 
402 
11.9 
10.3 
12.0 
8.8 
11.7 
14.1 
17.4 
14.6 
16.3 
15.0 
10.3 
12.0 
18.0 
20.9 
10.0 
8.5 
7.0 
14.7 
12.4 
9.3 
14.7 
10.7 
10.9 
15.7 
14.2 
12.0 
22.6 
23.2 
11.0 
16.6 
15.4 
688 
869 
929 
735 
624 
754 
798 
734 
687 
934 
700 
789 
932 
1131 
755 
675 
719 
705 
711 
741 
846 
800 
751 
914 
780 
694 
878 
945 
685 
840 
1041 
171 525 
230 617 
259 655 
242 486 
196 473 
218 514 
195 619 
208 535 
177 521 
170 817 
194 471 
208 582 
230 810 
323 965 
213 499 
215 417 
205 450 
202 582 
223 525 
237 480 
252 667 
261 522 
237 499 
290 692 
235 582 
173 460 
197 775 
230 815 
191 461 
236 659 
310 734 
207 
240 
206 
270 
213 
165 
99 
155 
120 
147 
239 
207 
85 
29 
245 
276 
306 
152 
198 
260 
152 
233 
229 
133 
163 
206 
0 
0 
225 
113 
138 
261.8 
154.5 
410.3 
629.3 
77.4 
282.6 
175.1 
91.8 
227.2 
298.2 
252.0 
569.3 
111.0 
371.3 
911.0 
553.0 
189.0 
457.3 
198.0 
213.4 
109.9 
199.5 
1816.7 
199.5 
405.6 
339.9 
148.6 
179.7 
470.2 
385.8 
171.4 
221.6 
158.9 
478.3 
588.5 
57.3 
374.9 
226.6 
108.3 
280.9 
281.1 
241.4 
569.8 
119.9 
464.3 
946.7 
511.9 
166.3 
411.4 
189.5 
213.8 
117.9 
228.4 
1965.2 
246.3 
453.2 
384.4 
195.9 
246.2 
468.3 
465.7 
239.1 
196 
333 
258 
345 
190 
119 
0 
92 
18 
92 
264 
224 
0 
0 
300 
331 
4l4 
84 
183 
328 
100 
291 
263 
54 
118 
193 
0 
0 
231 
0 
82 
-22.7 
-38.9 
1.0 
-209.8 
2.1 
120.8 
125.6 
43.8 
185.6 
45.0 
-66.7 
—26.1 
56.7 
218.9 
-266.4 
-257.6 
-127.2 
187.5 
28.3 
-66.5 
44.8 
-19.6 
-169.9 
124.1 
157.8 
-29.8 
90.7 
117.6 
—78.6 
278.8 
91.9 
284 
429 
378 
415 
267 
233 
116 
207 
137 
242 
342 
325 
105 
0 
381 
392 
469 
195 
278 
402 
233 
382 
350 
208 
237 
282 
0 
0 
312 
150 
253 
-103.2 
-74.8 
-il7.7 
-351.5 
-22.9 
-17.3 
50.9 
0.7 
46.1 
41.6 
140.8 
-193.7 
30.8 
218.9 
-515.7 
-395.1 
-160.4 
11.2 
-39.1 
-119.9 
5.5 
-78.3 
-731.8 
43.2 
—2.6 
-168.5 
90.7 
117.6 
-237.5 
102.2 
23.0 
287 
320 
285 
349 
293 
244 
178 
235 
200 
226 
319 
286 
165 
108 
324 
356 
386 
231 
278 
340 
232 
313 
308 
212 
242 
285 
74 
62 
305 
193 
218 
148.9 
128.9 
399.6 
426.6 
31.7 
277.9 
175.3 
78.3 
188.1 
235.2 
165.6 
437.5 
100.3 
410.3 
702.7 
334.1 
117.8 
285.1 
132.6 
156.1 
94.4 
177.0 
1451.8 
204.5 
345.3 
261.2 
161.9 
214.4 
312.3 
371.7 
207.1 
Table 35 (Continued) 
Co. Dist. (1) (2)t (3) (4) (5) (6) (7)* (8)t (9) (io)t (11) (12 )t (13) (l4)t 
67 4033 1025 15.0 780 210 573 147 280.9 342.7 82 131.1 207 3.3 227 261.1 
67 6987 1187 12.8 683 193 463 189 244.4 281.3 158 41.9 252 -69.5 269 186.8 
67 7002 341 20.2 866 203 745 42 116.3 143.3 0 69.2 3 68.1 122 116.2 
68 81 2004 6.9 635 208 428 308 580.4 379.1 374 -333.7 421 -427.1 388 219.6 
69 5463 1869 12.9 744 237 507 189 467.8 557.1 172 121.3 274 -69.7 269 408.3 
69 6165 347 13.2 841 256 588 181 112.3 137.1 172 29.0 292 -12.5 261 109.5 
69 6651 732 12.9 854 252 600 187 250.0 298.4 192 43.9 310 -42.7 267 240.2 
70 4581 6732 8.3 619 179 424 280 1735.8 1164.2 311 -893.2 366 > -1263.2 360 628.4 
70 6975 1361 12.1 757 230 576 231 491.9 422.6 210 27.7 308 -105.2 284 314.2 
70 7038 887 12.1 756 229 576 205 297.2 275.1 210 17.3 307 -69.3 284 204.5 
71 2862 751 17.6 761 198 568 95 162.9 236.4 0 149.1 102 72.3 175 176.7 
71 5157 632 20.0 761 201 616 48 137.3 198.9 0 126.9 11 119.9 127 148.6 
71 5346 431 14.7 776 225 532 152 102.8 142.3 92 57.2 215 4.6 232 107.9 
71 5796 446 14.3 771 236 502 161 96.6 145.0 112 55.2 230 2.6 240 109.5 
71 5949 1554 16.0 740 196 539 126 341.0 457.4 29 259.3 156 61.8 206 333.7 
71 6291 569 16.4 856 236 606 118 158.4 233.2 16 125.2 166 39.9 198 187.9 
72 4230 313 18.3 1018 286 746 81 118.9 179.2 0 89.6 lo4 57.1 160 154.3 
72 4851 317 17.0 904 257 676 106 106.4 145.3 0 81.3 146 35.0 186 120.1 
72 5994 1085 l4.4 732 202 519 157 249.8 310.7 96 114.1 210 -9.2 237 224,4 
73 1197 1394 12.1 774 234 530 197 391.4 457.2 210 34.3 310 -106.2 283 346.2 
73 2113 409 16.1 718 187 587 125 108.6 111.2 28 64.9 151 14.5 204 78.7 
73 5976 1629 11.9 690 203 471 209 379.9 397.2 201 4.5 288 -137.9 288 267.5 
73 6097 603 13.8 896 254 671 169 237.4 271.4 154 60.7 286 -19.3 249 223.4 
Ik 450 304 17.6 795 160 674 94 97.9 106.0 136 7.2 254 —28.6 174 81.8 
74 2088 1429 13.9 967 238 705 168 610.4 745.0 159 112.4 304 -93.9 248 631.3 
74 2556 547 12.6 824 212 555 194 165.3 206.8 201 5.8 313 -55.0 273 163.3 
74 3969 367 20.3 901 191 779 4l 136.9 167.1 0 70.2 3 68.9 120 137.8 
71» 5724 360 13.5 842 210 585 176 113.2 142.5 161 17.6 283 -26.2 255 113.8 
7U 6921 477 20.8 1017 246 873 29 217.5 272.6 0 117.1 0 131.1 108 234.5 
75 63 751 9.2 611 174 373 261 141.2 123.8 271 -72.6 332 -118.2 341 64.1 
75 2988 670 12.8 737 216 513 190 172.0 194.6 170 30.6 271 -37.1 270 141.3 
Table 55 (Continued) 
Co. Dist. (1) (2)t (3) (4) (5) (6) (7)t (8)t (9) (io)t (11] 1 (12)t (13) (14 )t 
75 3348 727 14.7 878 272 624 151 239.7 314.3 104 121.7 242 21.2 231 256.4 
75 3600 2814 11.4 695 187 473 218 688.5 699.5 220 -93.6 305 -332.0 297 475.6 
75 5486 523 31.7 779 245 820 0 97.6 76.1 0 128.1 0 128.1 0 26.2 
75 6966 334 9.7 603 188 378 252 61.4 52.3 251 -20.9 314 -41.9 331 25.7 
76 2277 282 31.8 976 242 898 0 73.6 95.8 0 68.1 0 68.1 0 87.4 
76 2889 271 23.3 1033 248 820 0 96.1 154.0 0 67.3 0 67.3 60 137.6 
76 3537 791 13.3 731 200 448 181 144.7 225.2 150 39.6 253 -42.6 260 162.2 
76 5103 229 22.1 990 204 836 4 90.1 124.5 0 46.8 0 46.8 83 106.3 
76 5283 715 19.1 716 175 548 63 118.4 193.3 0 125.4 42 95.6 143 136.4 
76 5652 423 19.1 1016 272 729 65 147.3 241.1 0 115.2 65 87.8 145 207.5 
77 261 3228 7.9 697 220 483 288 1048.7 810,8 364 -465.5 424 -657.4 367 553.9 
77 720 520 16,7 876 257 832 111 258.6 223.8 0 133.8 156 52.7 191 182.4 
77 1737 45715 7.9 735 261 466 288 
H
 
i
 13230.4 384 -5640.2 447 -8506.2 36T 9591.9 
77 3231 1175 7.3 724 260 453 300 361.4 327.1 408 -173.4 464 -239.9 380 233.6 
77 4779 828 12.8 758 256 609 191 292.4 258.6 175 66.6 279 -19.6 270 192.7 
77 5805 2528 10.1 803 274 572 243 932.8 902.1 313 -138*5 4 01 -447.1 323 700.9 
77 6101 3225 10.7 837 267 635 231 1355.5 1260.9 299 -102.7 395 -412.8 311 1004.3 
77 6579 3472 5.9 765 240 481 329 1263.6 1105.9 496 —88.3 544 -1054.9 409 829.5 
77 6957 6084 8.1 690 229 462 285 1833.0 1486.7 356 -772.4 4l6 -1135.4 364 1002.5 
78 44l 671 13.9 670 202 619 168 229.0 150.0 110 61.1 210 -5.9 248 96,6 
78 1008 576 14.9 819 244 754 148 263.0 214.9 86 91.1 217 15.6 228 169.1 
78 1476 15560 4.9 590 210 323 349 3513.4 2238.9 4l8 -3231.2 449 -3709.4 428 1000.5 
78 3645 2642 7.2 699 246 457 303 829.2 667.8 398 -401.3 452 -543.4 383 457.6 
78 4824 673 22.6 740 178 919 0 314.2 194.1 0 119.9 0 119.9 73 144.5 
78 6453 500 16.4 859 245 828 119 250.2 206.7 16 114.4 167 39.1 198 166.9 
78 646o 1003 12.4 706 230 595 197 347.9 260.7 182 48.0 276 -45.9 277 180.9 
78 6534 726 12.7 609 189 550 193 215.2 118.1 145 32.0 228 -28.2 272 60.3 
78 6750 366 19.7 948 271 968 51 210.0 183.5 0 99.3 24 90.5 131 154.4 
79 846 1007 12.7 790 241 555 192 303.4 346.3 188 53.1 295 -55.2 272 266.1 
79 2709 2617 11.0 746 211 510 226 759.6 784.2 256 -119.5 344 -348.2 306 575.9 
79 4437 680 17.5 886 261 712 95 245.7 299.1 0 177.7 119 96.8 175 244.9 
Table 55 (Continued) 
Co. Dist. (1) (2)% (3) (4) (5) (6) (7)t (8)t (9) (10 )b (11) (I2)b (13) (l4)t 
80 1782 240 12.1 935 231 699 205 110.0 117.4 260 —6.9 380 -35.8 285 98.3 
80 2602 331 12.9 870 218 658 189 132.7 I4O.2 201 5.8 320 -33.8 268 113.8 
80 4527 1023 12.8 933 241 691 190 444.6 498.2 216 25.9 344 -105.2 269 416.7 
81 1507 4l6 25.8 897 229 783 0 111.3 158.9 0 95.4 0 95.4 10 154.6 
81 3447 647 15.4 796 223 566 138 166.8 226.7 63 103.4 194 18.6 218 175.2 
81 4860 794 19.1 793 180 670 64 228.7 275.6 0 142.6 46 105.9 143 212.4 
81 5742 1168 11.7 751 206 476 213 283.9 356.6 223 —20.6 318 -130.8 292 263.7 
81 5823 398 18.2 917 24l 679 83 125.5 187.5 0 95.8 98 56.7 162 155.8 
81 6741 461 15.2 808 210 581 142 127.8 166.7 74 62.5 205 2.1 222 130.0 
82 621 5727 7.1 784 244 491 305 2002.2 1932.8 451 -1188.8 511 . -1528.8 385 1476.9 
82 1611 23664 7.9 696 223 44o 288 6656.1 5921.7 364 -3347.3 423 . -4751.8 367 4038.3 
82 4784 2532 12.5 796 227 646 197 1004.0 885.3 200 68.3 306 -201.3 276 683.7 
82 5250 2283 26.5 1021 201 1211 0 1553.6 1119.5 0 458.6 0 458.6 0 1119.5 
83 2016 462 14.4 760 225 531 158 112.2 145.3 105 55.3 222 1.2 237 108.5 
83 2826 2325 12.5 759 197 539 196 671.3 727.9 191 14.6 292 -221.5 276 542.9 
83 3168 471 18.8 815 211 674 70 140.4 174.0 0 99.5 61 70.9 150 136.5 
83 5931 390 17.8 740 200 603 90 96.2 114.8 0 77.9 91 42.2 170 87.7 
8U 747 767 18.7 823 230 617 72 186.2 289.4 0 176.3 66 125.8 152 228.3 
8U 2268 569 26.0 953 272 806 0 162.8 246.1 0 155.0 0 155.0 5 243.0 
84 4I49 861 15.9 958 253 687 127 316.9 441.0 44 180.0 207 39.3 207 372.5 
84 5607 721 18.3 761 213 573 80 149.6 226.8 0 153.3 77 97.6 160 169.4 
84 6030 1005 15.0 763 227 510 l46 210.3 318.8 75 153.0 200 29.5 225 238,8 
84 6990 1311 12.2 746 205 491 202 324.8 393.2 202 3.3 300 -124.0 282 288.9 
85 225 6182 8.0 833 266 518 287 2218.2 2394.4 436 -1046.0 507 • -1485.2 366 1902,4 
85 472 1117 9.9 725 221 496 247 331.9 311.9 293 -79.6 370 -165.9 327 222.9 
85 1350 271 16.8 767 219 679 109 92.8 87.1 0 59.3 132 23.4 189 65.5 
85 1359 349 20.4 956 273 880 39 164.8 177.9 0 95.3 0 95.3 118 150.1 
85 2466 524 10.9 857 246 626 227 213.1 215.1 294 -25.4 395 -78.0 307 173.4 
85 4158 4o6 12.6 790 247 590 193 136.8 139.5 193 21.9 300 -21.3 273 107.2 
85 4607 540 21.0 1024 286 949 27 286.1 312.4 0 154.2 0 154.2 106 269.4 
85 4617 1617 11.0 685 211 482 226 423.9 385.6 235 -39.6 316 -169.4 306 256.9 
Dist 
5643 
1935 
2421 
2502 
4785 
6098 
549 
1224 
3609 
4698 
1503 
1970 
2327 
2834 
6592 
657 
977 
1980 
5049 
981 
3114 
4122 
4797 
6095 
2977 
4271 
6768 
7 
5895 
6854 
1097 
Table 55 (Continued) 
(1) (2)* (3) (4) (5) (6) (7)" (8)t (9) (io)t (11) (I2)b (13) (14 )t 
1056 12.7 779 215 613 192 378.6 351.4 185 31.2 291 —80.8 271 267.4 
835 18,4 838 233 696 77 273.1 327.2 0 194.5 76 130.9 157 260.7 
330 14.1 786 212 574 164 96.1 112.3 119 30.6 238 -8.7 243 86.0 
502 18.8 834 216 699 69 161.6 194.6 0 108.2 62 77.0 149 154.7 
941 17.1 756 203 605 105 248.0 292.0 0 191.5 122 76.5 185 217.1 
2452 9.5 756 206 482 257 718.0 760.0 325 -292.7 402 -481.5 336 564.9 
972 12.3 772 232 525 203 283.7 317.0 209 22.1 310 -75.6 282 239.6 
233 13.9 104l 267 773 168 115.k 138.5 172 22.2 327 -13.9 247 120.0 
588 13.6 752 213 546 174 161.6 179.9 139 43.8 248 —20.6 254 133.2 
324 12.8 820 238 583 189 105.6 121.1 190 15.6 302 -20.9 269 95.3 
2410 10.1 583 169 4o8 243 494.5 329.4 227 -l4l.o 291 -293.9 323 137.6 
860 11.4 839 275 577 218 299.5 337.7 266 236.5 368 -80.4 297 269.3 
307 15.3 767 250 589 139 86.6 98.5 60 58.1 187 19.3 219 74.1 
713 11.5 742 216 525 216 211.0 211.4 231 -10.7 322 -75.9 296 154.6 
1085 10.7 705 212 474 232 281.6 281.4 252 -42.9 333 -130.8 312 195.0 
353 8.2 723 249 525 282 127.4 97.8 368 —42.1 432 -64.5 362 69.7 
1223 7.0 757 266 487 306 424.5 380.8 44l -214.6 498 -283.7 386 283.4 
956 12.0 827 270 701 205 439.9 364.4 230 39.0 336 —63.0 285 288.3 
8096 6.2 693 252 423 322 2420.5 2000.3 436 -1491.2 482 -.1863.3 402 1355.9 
1333 7.8 721 237 483 290 436.1 366.2 382 -193.2 442 -273.9 370 260.1 
2873 7.1 707 223 467 304 933.8 750.1 407 -530.1 46l -684.0 384 521.4 
518 10.9 763 234 601 228 198.2 164.3 262 -14.8 352 —6l.l 307 123.0 
1033 5.8 656 215 403 331 297.6 217.0 430 -222.3 470 -264.0 410 134.8 
810 10.5 766 218 6l4 237 327.8 258.8 283 -53.2 370 -122.9 316 194.3 
840 11.5 811 174 693 216 388.2 360.4 252 -65.0 352. -148.9 295 239.5 
1649 13.5 790 218 579 177 509.7 567.3 151 109.8 265 -78,4 256 436.1 
2357 11.0 707 188 504 225 667.9 613.9 233 -119.5 322 -316.6 305 426.3 
175 19.2 1241 253 1021 61 111.5 139.1 0 44.3 65 32.9 l4l 125.1 
600 15.8 665 173 504 129 111.9 131.6 30 85.9 144 17.8 208 83.9 
974 14.3 792 189 589 159 294.5 336.6 110 77.2 231 -41.5 239 259.0 
578 14.5 886 265 664 155 215.8 254.5 111 89.3 249 9.3 235 208.5 
Table 55 (Continued) 
Co. Dist. (1) (2)t (3) (4) (5) (6) (7)^ (8)* (9) (10)^ (u) (12 (13) (l4)t 
9U 1629 368 16.4 842 258 665 119 124.3 145.8 16 89.0 164 34.6 198 116.6 
9k 2313 7943 9.5 665 234 397 255 1635.2 1735.3 286 -4I4.5 353 -951.9 335 1103.1 
9k 4786 4l4 27.4 895 218 946 0 164.9 143.9 0 90.3 0 90.3 0 144.1 
9k 5323 1196 16,6 793 232 649 114 379.1 4I4.5 5 272.4 145 104.0 193 319.3 
95 873 638 l4,6 761 219 548 154 163.7 200.8 95 78.9 2l4 3.0 234 150.0 
95 2295 1541 10.7 629 184 410 231 300.0 282.1 225 —62.6 297 -174.0 311 159.5 
95 3420 1148 15.2 643 180 478 142 200.0 225.7 59 138.6 163 18.9 222 134.4 
95 5400 190 18.7 922 266 722 72 66.0 903.7 0 50.6 74 36.6 151 75.3 
95 6363 4 06 18.1 913 243 721 85 146.3 189.7 0 98.8 103 57.0 165 157.4 
96 1638 2047 8.8 676 216 425 270 508.6 470.0 317 -207.8 381 -338.8 349 307.1 
96 4787 608 9.7 767 265 485 253 177.4 195.0 319 -33.0 399 —81.6 332 146.6 
96 6100 927 13.7 815 206 697 172 392.3 342.3 145 56.7 265 -54.2 252 268.5 
97 270 602 11.6 819 276 622 214 234.5 224.5 249 16.5 351 -44.8 293 176.6 
97 1975 672 11.7 803 259 616 212 257.1 239.8 239 13.4 340 -54.3 292 186.3 
97 3555 788 8.7 732 212 537 272 286.3 225.7 349 -107.9 417 -161.9 352 162.9 
97 5877 603 30.4 848 221 1103 0 298.1 144.7 0 133.1 0 133.1 0 144.7 
97 6039 18886 6.9 626 230 369 308 4368.4 3403.4 369 -2615.3 415 • •3483.5 388 1900.3 
97 6992 1045 12.3 896 311 668 201 442.2 470.0 237 77.4 354 -45.6 280 386,9 
97 7098 790 10.0 783 269 547 246 273.9 266.3 311 -32.8 395 -99.4 326 203.4 
98 4772 894 14.1 771 221 539 164 229.4 290.9 117 92.9 234 -11.6 243 219.8 
98 4788 928 16.0 838 209 640 126 296.4 363.6 33 164.0 176 30.5 205 289.7 
99 594 1157 14.9 752 194 543 149 285.2 353.6 84 126.8 203 -11.2 377 261.5 
99 1206 1229 17.9 819 177 678 89 394.1 458.7 0 218.0 97 99.1 169 360.9 
99 1854 427 22.2 1027 228 892 2 191.0 248.1 0 97.6 0 97.6 81 214.1 
99 1944 1774 13.3 912 247 623 180 634.5 826.8 187 106.2 316 -123.7 260 685.6 
99 2529 304 17.7 970 224 773 91 127.2 159.3 0 68.2 120 31.8 171 135.1 
